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(57) ABSTRACT

The present invention provides a novel compound having an
antiviral action, in particular, an HIV replication inhibiting
action, as well as a pharmaceutical composition, in particular,
an anti-HIV agent.

Formula (I):
@
3 R,
RS o)
R*

RS

R’

wherein, a broken line means the presence or absence of a
bond; R! is substituted or unsubstituted alkyl etc., R? is sub-
stituted or unsubstituted alkyloxy etc.; nis 1 or 2; R> is a
substituted or unsubstituted aromatic carbocyclic group; R*is
a hydrogen atom etc.; R’ is a substituted or unsubstituted
aromatic carbocyclic group etc.; Y is a single bond etc.; R%is
substituted or unsubstituted alkyl; R” is —Z—R"* etc.; Z is
—NR7>—CO—etc.; R”* is substituted or unsubstituted alkyl
etc.; R7? is a hydrogen atom etc.

12 Claims, No Drawings
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HIV REPLICATION INHIBITOR

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application is a 35 U.S.C. §371 national stage
patent application of International patent application PCT/
JP2012/077544, filed on Oct. 25, 2012, published as
WO/2013/062028 on May 2, 2013, the text of which is incor-
porated by reference, and claims the benefit of the filing date
of Japanese application nos. 2011-233817, filed on Oct. 25,
2011,and 2011-263353, filedon Dec. 1, 2011, the text of each
of which is also incorporated by reference.

TECHNICAL FIELD

The present invention relates to a novel compound having
an antiviral action, in more detail, an anti-HIV drug.

BACKGROUND ART

Among viruses, human immunodeficiency virus (herein-
after abbreviated as HIV) that is a type of retrovirus is known
to be a cause of acquired immunodeficiency syndrome (here-
inafter abbreviated as AIDS). As a therapeutic agent of the
AIDS, reverse transcriptase inhibitors (AZT, 3TC, etc.), pro-
tease inhibitors (indinavir, etc.), and integrase inhibitors
(raltegravir, etc.) are mainly used so far, but problems of side
effects such as kidney problems and emergence of resistant
viruses have been found, and development of anti-HIV drugs
having a mechanism of action different from those is
expected.

In addition, in the treatment of AIDS, because resistant
viruses easily emerge, it is reported that, multiple drug
therapy is currently effective. As the anti-HIV drugs, three
types of reverse transcriptase inhibitors, protease inhibitors
and integrase inhibitors have been used clinically, but the
agents having the same mechanism of action often exhibit
cross-resistance, or merely show additive effects, and there is
a demand for the development of anti-HIV drugs having a
different mechanism of action.

In Patent Document 1, a compound having a carboxym-
ethyl benzene skeleton as an HIV reverse transcriptase inhibi-
tor has been reported. In addition, as HIV replication inhibi-
tors relatively similar to that of the present invention in
structure, carboxymethyl pyridine derivatives (Patent Docu-
ments 2 to 8), carboxymethyl pyrimidine derivatives (Patent
Documents 9 to 11), phenylacetic acid derivatives (Patent
Documents 12 to 13), a tricyclic carboxymethyl pyridine
derivative (Patent Document 14), a carboxymethyl pyridone
derivative (Patent Document 15), a substituted five-mem-
bered ring compound (Patent Document 16), and a substi-
tuted six-membered ring compound (Patent Document 17)
have been reported.

Patent Document 18 and Non-Patent Document 1 describe
compounds relatively similar to that of the present invention
in structure, but each document relates to an antiepileptic
drug and an analytical technique. Non-Patent Documents 2 to
6 describe compounds relatively similar to that of the present
invention in structure, but all the documents relate to antibi-
otics.

Further, the patent applications for HIV replication inhibi-
tors (Japanese Patent Application No. 2011-146118, Japa-
nese Patent Application No. 2011-176630, Japanese Patent
Application No. 2012-095869) have been filed by the appli-
cants.

10

15

20

25

30

35

40

45

50

55

60

65

PRIOR ART DOCUMENTS

2

Patent Documents

Patent Document 1:
Patent Document 2:
Patent Document 3:
Patent Document 4:
Patent Document 5:
Patent Document 6:
Patent Document 7:
Patent Document 8:
Patent Document 9:

WO 2008/071587
WO 2007/131350
WO 2009/062285
WO 2009/062288
WO 2009/062289
WO 2009/062308
WO 2010/130034
WO 2010/130842
WO 2011/015641

WO 2011/076765
WO 2012/033735
WO 2012/003497
WO 2012/003498
WO 2012/066442
WO 2012/102985
WO 2012/137181
WO 2012/140243
WO 2010/055911

Patent Document 10:
Patent Document 11:
Patent Document 12:
Patent Document 13:
Patent Document 14:
Patent Document 15:
Patent Document 16:
Patent Document 17:
Patent Document 18:

Non-Patent Documents

Non-Patent Document 1: GIT Fachzeitschrift fuer das
Laboratorium, vol. 27,

No. 12, pages 1078 to 1080 (1983)

Non-Patent Document 2: Australian Journal of Chemistry,
vol. 64, No. 6, pages 757 to 765 (2011)

Non-Patent Document 3: Acta Crystallographica, section
C, vol. C46, No. 12, pages 2486 to 2487, (1990)

Non-Patent Document 4: Synlett, No. 11, pages 697 to 699,
(1990)

Non-Patent Document 5: Journal of Organic Chemistry,
vol. 52, No. 2, pages 296 to 298 (1987)

Non-Patent Document 6: Journal of Natural Products, vol.
67, No. 7, pages 1172 to 1174 (2004)

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

An object of the present invention is to provide a novel
compound having antiviral activity. More preferably, the
present invention provides an anti-HIV drug having an inhibi-
tory effect on HIV replication.

Solutions to the Problems

As a result of intensive studies, the present inventors have
found a novel HIV replication inhibitor. Furthermore, the
present inventors have found that the compound of the present
invention and a pharmaceutical containing the same are use-
ful as an antiviral drug (examples: an antiretroviral drug, an
anti-HIV drug, an anti-HTLV-1 (Human T cell leukemia virus
type 1: human T-cell leukemia virus type 1) drug, an anti-FIV
(Feline immunodeficiency virus: feline AIDS virus) drug, an
anti-SIV (Simian immunodeficiency virus: simian AIDS
virus) drug), particularly an anti-HIV drug, an anti-AIDS
drug, a therapeutic agent of the related diseases or the like,
thereby accomplishing the present invention.
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(1) A compound represented by formula (I) or a pharmaceu-
tically acceptable salt thereof:

[Formula I]: %)
R} R,
6
R O\ -
R? 0
Sy R!

R7
wherein
R! is halogen, cyano, nitro or —X—R*',
X is a single bond, —O—, —S— —CO—, —SO,—

—0—CO0—,CO—0—, —NR”%O— —CO NR12
—NR”%OA)—, —NR”%O NR13 —NR'"—
SO,—, or —SO,—NR'>—,

R'! is a hydrogen atom, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubsti-
tuted alkynyl, a substituted or unsubstituted aromatic car-
bocyclic group, a substituted or unsubstituted nonaromatic
carbocyclic group, a substituted or unsubstituted aromatic
heterocyclic group, or a substituted or unsubstituted nonaro-
matic heterocyclic group,

R'? and R'” are each independently a hydrogen atom, sub-
stituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, or substituted or unsubstituted alkynyl,

when X is —NR?2— —CO—NR"”—, or —SO,—
NR'>—, R'" and R'? may be taken together with an adjacent
nitrogen atom to form a substituted or unsubstituted aromatic
heterocyclic group or a substituted or unsubstituted nonaro-
matic heterocyclic group,

R?is each independently substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubsti-
tuted alkynyl, substituted or unsubstituted alkyloxy, substi-
tuted or unsubstituted alkenyloxy, substituted or unsubsti-
tuted alkynyloxy, substituted or unsubstituted alkylsulfanyl,
substituted or unsubstituted alkenylsulfanyl, or substituted or
unsubstituted alkynylsulfanyl,

nis1or2,

R? is a substituted or unsubstituted aromatic carbocyclic
group, a substituted or unsubstituted nonaromatic carbocy-
clic group, a substituted or unsubstituted aromatic heterocy-
clic group, or a substituted or unsubstituted nonaromatic het-
erocyclic group,

R*is a hydrogen atom, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubsti-
tuted alkynyl, a substituted or unsubstituted aromatic car-
bocyclic group, a substituted or unsubstituted nonaromatic
carbocyclic group, a substituted or unsubstituted aromatic
heterocyclic group, or a substituted or unsubstituted nonaro-
matic heterocyclic group,

R? is a hydrogen atom, hydroxy, formyl, carboxy, carbam-
oyl, carbamoyloxy, substituted or unsubstituted alkyl, substi-
tuted or unsubstituted alkenyl, substituted or unsubstituted
alkynyl, substituted or unsubstituted alkyloxy, substituted or
unsubstituted alkenyloxy, substituted or unsubstituted alky-
nyloxy, substituted or unsubstituted alkylsulfanyl, substituted
or unsubstituted alkenylsulfanyl, substituted or unsubstituted
alkynylsulfanyl, substituted or unsubstituted alkylcarbonyl,
substituted or unsubstituted alkenylcarbonyl, substituted or
unsubstituted alkynylcarbonyl, substituted or unsubstituted
alkyloxycarbonyl, substituted or unsubstituted alkenyloxy-
carbonyl, substituted or unsubstituted alkynyloxycarbonyl,
substituted or unsubstituted monoalkylcarbamoyl, substi-
tuted or unsubstituted dialkylcarbamoyl, substituted or
unsubstituted monoalkylcarbamoyloxy, substituted or unsub-
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4

stituted dialkylcarbamoyloxy, a substituted or unsubstituted
aromatic carbocyclic group, a substituted or unsubstituted
nonaromatic carbocyclic group, a substituted or unsubsti-
tuted aromatic heterocyclic group, a substituted or unsubsti-
tuted nonaromatic heterocyclic group, substituted or unsub-
stituted aromatic carbocyclicoxy, substituted or unsubstituted
nonaromatic carbocyclicoxy, substituted or unsubstituted
aromatic heterocyclicoxy, substituted or unsubstituted non-
aromatic heterocyclicoxy, substituted or unsubstituted aro-
matic carbocyclic sulfanyl, substituted or unsubstituted non-
aromatic carbocyclic sulfanyl, substituted or unsubstituted
aromatic heterocyclic sulfanyl, substituted or unsubstituted
nonaromatic heterocyclic sulfanyl, substituted or unsubsti-
tuted aromatic carbocyclic carbonyl, substituted or unsubsti-
tuted nonaromatic carbocyclic carbonyl, substituted or
unsubstituted aromatic heterocyclic carbonyl, substituted or
unsubstituted nonaromatic heterocyclic carbonyl, substituted
or unsubstituted aromatic carbocyclic oxycarbonyl, substi-
tuted or unsubstituted nonaromatic carbocyclic oxycarbonyl,
substituted or unsubstituted aromatic heterocyclic oxycarbo-
nyl, substituted or unsubstituted nonaromatic heterocyclic
oxycarbonyl, substituted or unsubstituted aromatic carbocy-
clic carbamoyl, substituted or unsubstituted nonaromatic car-
bocyclic carbamoyl, substituted or unsubstituted aromatic
heterocyclic carbamoyl, substituted or unsubstituted nonaro-
matic heterocyclic carbamoyl, or—NR*'R>* (R>! and R**are
each independently a hydrogen atom, formyl, carbamoyl,
carboxy, substituted or unsubstituted alkyl, substituted or
unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted alkylcarbonyl, substituted or
unsubstituted alkenylcarbonyl, substituted or unsubstituted
alkynylcarbonyl, substituted or unsubstituted alkylcarbam-
oyl, substituted or unsubstituted alkenylcarbamoyl, substi-
tuted or unsubstituted alkynylcarbamoyl, substituted or
unsubstituted alkyloxycarbonyl, substituted or unsubstituted
alkenyloxycarbonyl, substituted or unsubstituted alkyny-
loxycarbonyl, a substituted or unsubstituted aromatic car-
bocyclic group, a substituted or unsubstituted nonaromatic
carbocyclic group, a substituted or unsubstituted aromatic
heterocyclic group, a substituted or unsubstituted nonaro-
matic heterocyclic group, substituted or unsubstituted aro-
matic carbocyclic carbonyl, substituted or unsubstituted non-
aromatic carbocyclic carbonyl, substituted or unsubstituted
aromatic heterocyclic carbonyl, substituted or unsubstituted
nonaromatic heterocyclic carbonyl, substituted or unsubsti-
tuted aromatic carbocyclic carbamoyl, substituted or unsub-
stituted nonaromatic carbocyclic carbamoyl, substituted or
unsubstituted aromatic heterocyclic carbamoyl, substituted
or unsubstituted nonaromatic heterocyclic carbamoyl, substi-
tuted or unsubstituted aromatic carbocyclic oxycarbonyl,
substituted or unsubstituted nonaromatic carbocyclic oxycar-
bonyl, substituted or unsubstituted aromatic heterocyclic
oxycarbonyl, or substituted or unsubstituted nonaromatic
heterocyclic oxycarbonyl),

Y is a single bond, alkylene, alkenylene, or alkynylene,

when R® is a hydrogen atom, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, or substituted or
unsubstituted alkynyl, Y is a single bond,

R® is a hydrogen atom, halogen, cyano, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, sub-
stituted or unsubstituted alkynyl, a substituted or unsubsti-
tuted nonaromatic carbocyclic group, or substituted or unsub-
stituted alkyloxy, and

R7is halogen, cyano, nitro, or —Z R™,

wherein Z is a single bond —0— —S—, —NR>—
—CO—, —S0O,—, —0—CO—, %O 00—, —NR”—
CO—, %O—NR72 NR72 CO—0O—, —NR”>—
CO—NR”>—, —NR”>—S0,—, or —SO,—NR">—

R7! is a hydrogen atom, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubsti-
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tuted alkynyl, a substituted or unsubstituted aromatic car-
bocyclic group, a substituted or unsubstituted nonaromatic
carbocyclic group, a substituted or unsubstituted aromatic
heterocyclic group, or a substituted or unsubstituted nonaro-
matic heterocyclic group,

R7? and R”? are each independently a hydrogen atom, sub-
stituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, or substituted or unsubstituted alkynyl,

when Z is —NR>—, —CO—NR’>—, or —SO,—
NR7>—, R”* and R”* may be taken together with an adjacent
nitrogen atom to form a substituted or unsubstituted aromatic
heterocyclic group or a substituted or unsubstituted nonaro-
matic heterocyclic group,

wherein R and R” may be taken together with an adjacent
atom to form ring A,

ring A is an aromatic carbocyclic ring, a nonaromatic car-
bocyclic ring, an aromatic heterocyclic ring, or a nonaromatic
heterocyclic ring, and may be substituted by 1 to 7 R%s,

R* is each independently halogen, cyano, nitro, oxo, or

_XA_RAL

wherein X< is a single bond, —O—, —S—, —NR*>—,
—CO—, —S0,—, —0—CO—, —CO—0—, —NR**—
CO—, —CO—NR**— —NR**CO—0—, —CO—0—
NRA2— —O—CO—NR**— —NR42—0—CO—,
—CO—NR**—-0—, —O—NR*-CO—, —NR*-—
CO—NR*—, —NR**—S0,—, or —SO,—NR**—,

R*! is a hydrogen atom, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubsti-
tuted alkynyl, a substituted or unsubstituted aromatic car-
bocyclic group, a substituted or unsubstituted nonaromatic
carbocyclic group, a substituted or unsubstituted aromatic
heterocyclic group, or a substituted or unsubstituted nonaro-
matic heterocyclic group,

R*? and R*? are each independently a hydrogen atom,
substituted or unsubstituted alkyl, substituted or unsubsti-
tuted alkenyl, or substituted or unsubstituted alkynyl,

when X¢ is —NR**—, —CO—NR**—, CO—0O—
NR4*— —0—CO—NR**— or —SO,—NR**— R4' and
R“*? may be taken together with an adjacent nitrogen atom to
form a substituted or unsubstituted aromatic heterocyclic
group, or a substituted or unsubstituted nonaromatic hetero-
cyclic group.

However, the following compounds are excluded:

[Formula 2]
| O O
O/ O/
OH
F
o O o
OH
UM
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6

-continued

OH (6]

OH OH
0 0
0 0
o\ 0
0
\
0 OH,

e}

o
o

(2) the compound according to the above (1) or a pharma-
ceutically acceptable salt thereof, wherein R* is a hydrogen
atom,

(3) the compound according to the above (1) or (2) or a
pharmaceutically acceptable salt thereof, wherein n is 1,

(4) the compound according to the above (3) or a pharma-
ceutically acceptable salt thereof, wherein R? is substituted or
unsubstituted alkyloxy,

(5) the compound as defined in the above (1) or a pharma-
ceutically acceptable salt thereof,

wherein R*' is halogen, cyano, nitro, or —X—R'* (X is a
single bond, —O—, —S—, —NR'*— —CO—, —SO,—,
—0—C0O—, —CO—0—, —NR">-CO—, —CO—
NR'"?>—, —NR">-CO—0O—, —NR'">-CO—NR"”—
—NR'*—S0,—, or —SO,—NR'>—; R is a hydrogen
atom, substituted or unsubstituted alkyl, substituted or unsub-
stituted alkenyl, substituted or unsubstituted alkynyl, a sub-
stituted or unsubstituted aromatic carbocyclic group, a sub-
stituted or unsubstituted nonaromatic carbocyclic group, a
substituted or unsubstituted aromatic heterocyclic group, or a
substituted or unsubstituted nonaromatic heterocyclic group;
R'? and R'? are each independently a hydrogen atom, substi-
tuted or unsubstituted alkyl, substituted or unsubstituted alk-
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enyl, or substituted or unsubstituted alkynyl. When X is
—NR*?—, —CO—NR*—, or —SO,—NR'>— R'! and

R'? may be taken together with an adjacent nitrogen atom to
form a substituted or unsubstituted aromatic heterocyclic
group, or a substituted or unsubstituted nonaromatic hetero-

cyclic group),

R7 is halogen, cyano, nitro, or —Z—R"" (Z is a single
bond, —O—, —S—, —NR”>—, —CO—, —SO,—,
0 CO—, —CO—O—, —NR” CO—, —CO—
NR>—, —NR™>-CO—O—, —NR™>_CO_NR"”_,

—NR">—S0O,—, or —SO,—NR”>—; R"! is a hydrogen
atom, substituted or unsubstituted alkyl, substituted or unsub-
stituted alkenyl, substituted or unsubstituted alkynyl, a sub-
stituted or unsubstituted aromatic carbocyclic group, a sub-
stituted or unsubstituted nonaromatic carbocyclic group, a
substituted or unsubstituted aromatic heterocyclic group, or a
substituted or unsubstituted nonaromatic heterocyclic group;
R7? and R”? are each independently a hydrogen atom, substi-
tuted or unsubstituted alkyl, substituted or unsubstituted alk-
enyl, or substituted or unsubstituted alkynyl. When 7 is
—NR"?>—, —CO—NR">—, or —SO,—NR”>—, R”! and
R”? may be taken together with an adjacent nitrogen atom to
form a substituted or unsubstituted aromatic heterocyclic
group, or a substituted or unsubstituted nonaromatic hetero-
cyclic group),

(6) the compound as defined in the above (5) or a pharma-
ceutically acceptable salt thereof, wherein R* is a hydrogen
atom,

(7) the compound as defined in the above (5) or (6) or a
pharmaceutically acceptable salt thereof, wherein n is 1,

(8) the compound as defined in the above (7) or a pharma-
ceutically acceptable salt thereof, wherein R? is substituted or
unsubstituted alkyloxy,

(9) the compound as defined in any of the above (5) to (8)
or a pharmaceutically acceptable salt thereof, wherein R*is a
hydrogen atom, halogen, cyano, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, or a substituted or
unsubstituted aromatic carbocyclic group,

(10) the compound as defined in any of the above (5) to (9)
or a pharmaceutically acceptable salt thereof, wherein R” is

—7—R™, and Z is a single bond, —O—, —NR">—
—S80,—, —NR?>—CO—, —CO—NR>—, —NR">—
CO—0—, —NR”>-CO—NR">—, —NR">-S0,—, or
—S0O,—NR">—,

(11) the compound as defined in the above (10) or a phar-
maceutically acceptable salt thereof, wherein R”* is a hydro-
gen atom, substituted or unsubstituted alkyl, a substituted or
unsubstituted aromatic carbocyclic group, or a substituted or
unsubstituted nonaromatic carbocyclic group,

(12) the compound as defined in the above (10) or a phar-
maceutically acceptable salt thereof, wherein R7* is substi-
tuted or unsubstituted alkenyl, a substituted or unsubstituted
aromatic heterocyclic group, or a substituted or unsubstituted
nonaromatic heterocyclic group,

(13) the compound as defined in any of the above (10) to
(12) or a pharmaceutically acceptable salt thereof, wherein Z
is a single bond, —NR">— —NR">—CO—, —CO—
NR”>—, —NR™>-CO—0O—, —NR”>-CO—NH—,
—NR"?>—S0,—, or —SO,—NR">—,

(14) the compound as defined in the above (13) or a phar-
maceutically acceptable salt thereof, wherein Z is a single
bond, —NR”>—, —NR”>-CO—, —NR”>-CO—0O—,
—NR”>—~CO—NH—, or —NR"*—S0,—,

(15) the compound as defined in the above (5) or a phar-
maceutically acceptable salt thereof, wherein R* is a hydro-
gen atom, n is 1, R? is substituted or unsubstituted alkyloxy,
R® is substituted or unsubstituted alkyl, R' is a hydrogen
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atom, halogen, cyano, substituted or unsubstituted alkyl, sub-
stituted or unsubstituted alkenyl, or a substituted or unsubsti-
tuted aromatic carbocyclic group,

(16) the compound as defined in the above (5) or a phar-
maceutically acceptable salt thereof, wherein R* is a hydro-
gen atom, n is 1, R? is substituted or unsubstituted alkyloxy,
R® is substituted or unsubstituted alkyl, R is a hydrogen
atom, halogen, cyano, substituted or unsubstituted alkyl, sub-
stituted or unsubstituted alkenyl, or a substituted or unsubsti-
tuted aromatic carbocyclic group, R is a hydrogen atom,
substituted or unsubstituted alkyl, a substituted or unsubsti-
tuted aromatic carbocyclic group, a substituted or unsubsti-
tuted nonaromatic carbocyclic group, a substituted or unsub-
stituted aromatic heterocyclic group, a substituted or
unsubstituted nonaromatic heterocyclic group, substituted or
unsubstituted aromatic carbocyclic carbamoyl, substituted or
unsubstituted nonaromatic carbocyclic carbamoyl, or
—NR>'R?? (R®! is substituted or unsubstituted aromatic car-
bocyclic carbonyl or substituted or unsubstituted nonaro-
matic carbocyclic carbonyl, and R? is a hydrogen atom), Y is
a single bond, R” is —Z—R"!, Z is a single bond, —O—,
—NR”?>—, —SO,—, —NR”>-CO—, —CO—NR">—,
—NR”>-CO—0O—, —NR”>-CO—NR”>—, —NR">—
SO,— or —SO,—NR7>—, and R? is substituted or unsub-
stituted phenyl, substituted or unsubstituted cycloalkenyl,
substituted or unsubstituted benzofuryl, substituted or unsub-
stituted benzodioxolyl, substituted or unsubstituted benzo-
dioxanyl, substituted or unsubstituted dihydrobenzofuryl,
substituted or unsubstituted chromanyl, or substituted or
unsubstituted benzomorpholinyl,

(17) the compound as defined in the above (1) or a phar-
maceutically acceptable salt thereof represented by formula

1D):

[Formula 3]

an

R} (R,

R4

(6]
G

®Y,,

wherein m is any integer of 0 to 7, and other symbols have
the same meaning as in claim 1,

(18) the compound as defined in the above (17) or a phar-
maceutically acceptable salt thereof, wherein R* is a hydro-
gen atom,

(19) the compound as defined in the above (17) or (18) ora
pharmaceutically acceptable salt thereof, wherein n is 1,

(20) the compound as defined in any of the above (17) to
(19) or a pharmaceutically acceptable salt thereof, wherein R*
is substituted or unsubstituted alkyloxy,

(21) the compound as defined in any of the above (17) to
(20) or a pharmaceutically acceptable salt thereof, wherein
ring A is a five-membered ring or a six-membered ring,

(22) the compound as defined in any of the above (17) to
(21) or a pharmaceutically acceptable salt thereof, wherein
ring A is an aromatic heterocyclic ring or a nonaromatic
heterocyclic ring,

(23) the compound as defined in any of the above (17) to
(22) or a pharmaceutically acceptable salt thereof, wherein m
is any integer of O to 4,
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(24) the compound as defined in any of the above (17) to
(23) or a pharmaceutically acceptable salt thereof, wherein
R is halogen, cyano, oxo or —X<—R*! (X is asingle bond,
—0—, —S—, —NR**—-, —CO—, NR**-—CO—,
CO—NR**—, —NR**—CO—NR*—, —NR**—S0O,—,
or —SO,—NR**—, R*! is a hydrogen atom, substituted or
unsubstituted alkyl, a substituted or unsubstituted aromatic
carbocyclic group, a substituted or unsubstituted nonaro-
matic carbocyclic group, a substituted or unsubstituted aro-
matic heterocyclic group, or a substituted or unsubstituted
nonaromatic heterocyclic group, and R*? and R*® are each
independently a hydrogen atom or substituted or unsubsti-
tuted alkyl),

(25) the compound as defined in the above (17) or a phar-
maceutically acceptable salt thereof, wherein R* is a hydro-
gen atom, n is 1, R? is substituted or unsubstituted alkyloxy,
R® is substituted or unsubstituted alkyl, ring A is a five-
membered or six-membered aromatic heterocyclic ring or
nonaromatic heterocyclic ring, and m is any integer of 0 to 4,

(26) the compound as defined in the above (17) or a phar-
maceutically acceptable salt thereof, wherein R* is a hydro-
gen atom, n is 1, R? is substituted or unsubstituted alkyloxy,
R® is substituted or unsubstituted alkyl, ring A is a five-
membered or six-membered aromatic heterocyclic ring or
nonaromatic heterocyclic ring, and m is any integer of 0 to 4,
R’ is a hydrogen atom, substituted or unsubstituted alkyl, a
substituted or unsubstituted aromatic carbocyclic group, a
substituted or unsubstituted nonaromatic carbocyclic group,
a substituted or unsubstituted aromatic heterocyclic group, a
substituted or unsubstituted nonaromatic heterocyclic group,
substituted or unsubstituted aromatic carbocyclic carbamoyl,
substituted or unsubstituted nonaromatic carbocyclic car-
bamoyl, or —NR’'R>? (R®! is substituted or unsubstituted
aromatic carbocyclic carbonyl or substituted or unsubstituted
nonaromatic carbocyclic carbonyl, and R** is a hydrogen
atom), Y is a single bond, R? is each independently halogen,
cyano, oxo or X*—R*! (X# is a single bond, —O—, —S—
—NR**—, —CO—, —SO,—, NR**-CO—, —CO—
NR#*—, —NR*>*—-CO—NR**—, —NR**-S0,—, or
—S0,—NR*>— R*! is a hydrogen atom, substituted or
unsubstituted alkyl, a substituted or unsubstituted aromatic
carbocyclic group, a substituted or unsubstituted nonaro-
matic carbocyclic group, a substituted or unsubstituted aro-
matic heterocyclic group, or a substituted or unsubstituted
nonaromatic heterocyclic group, and R** and R*® are each
independently a hydrogen atom or substituted or unsubsti-
tuted alkyl), and R is substituted or unsubstituted phenyl,
substituted or unsubstituted cycloalkenyl, substituted or
unsubstituted benzofuryl, substituted or unsubstituted benzo-
dioxolyl, substituted or unsubstituted benzodioxanyl, substi-
tuted or unsubstituted dihydrobenzofuryl, substituted or
unsubstituted chromanyl, or substituted or unsubstituted ben-
zomorpholinyl,

(27) the compound as defined in any of the above (1) to (26)
or a pharmaceutically acceptable salt thereof, wherein R® is
substituted or unsubstituted alkyl,

(28) the compound as defined in any of the above (1) to (27)
or a pharmaceutically acceptable salt thereof, wherein R®is a
hydrogen atom, substituted or unsubstituted alkyl, a substi-
tuted or unsubstituted aromatic carbocyclic group, a substi-
tuted or unsubstituted nonaromatic carbocyclic group, a sub-
stituted or unsubstituted aromatic heterocyclic group, a
substituted or unsubstituted nonaromatic heterocyclic group,
substituted or unsubstituted aromatic carbocyclic carbamoyl,
or —NR*'H (R®! is substituted or unsubstituted aromatic
carbocyclic carbonyl),
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(29) the compound as defined in the above (28) or a phar-
maceutically acceptable salt thereof, wherein R® is a substi-
tuted or unsubstituted aromatic carbocyclic group, a substi-
tuted or unsubstituted nonaromatic carbocyclic group, a
substituted or unsubstituted aromatic heterocyclic group, or a
substituted or unsubstituted nonaromatic heterocyclic group,

(30) the compound as defined in the above (28) or a phar-
maceutically acceptable salt thereof, wherein R® is a hydro-
gen atom,

(31) the compound as defined in any of the above (1) to (27)
or a pharmaceutically acceptable salt thereof, wherein R” is
substituted or unsubstituted alkylcarbamoyl, substituted or
unsubstituted alkenylcarbamoyl, substituted or unsubstituted
alkyloxy, substituted or unsubstituted alkenyloxy, substituted
or unsubstituted aromatic carbocyclic group carbonyl, sub-
stituted or unsubstituted nonaromatic carbocyclic group car-
bonyl, substituted or unsubstituted aromatic heterocyclic
group carbonyl, substituted or unsubstituted nonaromatic
heterocyclic group carbonyl, or substituted or unsubstituted
nonaromatic carbocyclic carbamoyl,

(32) the compound as defined in any of the above (1) to (31)
or a pharmaceutically acceptable salt thereof, whereinY is a
single bond,

(33) the compound as defined in any of the above (1) to (31)
or a pharmaceutically acceptable salt thereof, wherein Y is
alkylene,

(34) the compound as defined in any of the above (1) to (33)
or a pharmaceutically acceptable salt thereof, wherein R? is
substituted or unsubstituted phenyl, substituted or unsubsti-
tuted cycloalkenyl, substituted or unsubstituted benzotfuryl,
substituted or unsubstituted benzodioxolyl, substituted or
unsubstituted benzodioxanyl, substituted or unsubstituted
dihydrobenzofuryl, substituted or unsubstituted chromanyl,
or substituted or unsubstituted benzomorpholinyl,

(35) A pharmaceutical composition comprising the com-
pound as defined in any one of the above (1) to (34) or a
pharmaceutically acceptable salt thereof,

(36) The pharmaceutical composition according to the
above (35), having anti-HIV action,

(37) A method of treating a viral infection comprising
administering to a human an antivirally effective amount of
the compound as defined in any one of the above (1) to (34),

(38) The treatment method according to the above (37), for
HIV infection,

(39) The compound according to any one of the above (1)
to (34) or a pharmaceutically acceptable thereof, for the treat-
ment of viral infection,

(40) The compound according to the above (39) or a phar-
maceutically acceptable salt thereof, for the treatment of HIV
infection.

(41) A use of the compound according to any one of the
above (1) to (34) or a pharmaceutically acceptable salt
thereof, for the production of a therapeutic agent for viral
infection, and

(42) The use according to the above (41), for the production
of a therapeutic agent for HIV infection.

Effects of the Invention

The compound of the present invention has a replication
inhibitory activity on a virus, particularly HIV (example:
HIV-1) and a resistant virus thereof. Accordingly, the com-
pound of the present invention is useful in the prevention or
treatment of viral infections (example: AIDS) and the like.

MODE FOR CARRYING OUT THE INVENTION

Each meaning of terms used herein is described below.
Each term, alone orin combination with another word, is used
in the same meaning.
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The term of “halogen” includes a fluorine atom, a chlorine
atom, a bromine atom and an iodine atom. A fluorine atom
and a chlorine atom are preferable.

The term of “alkyl” includes a linear or branched hydro-
carbon group having 1 to 15 carbon atom(s), preferably 1 to
10 carbon atom(s), more preferably 1 to 6 carbon atom(s),
further preferably 1 to 4 carbon atom(s). For example, methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-
butyl, n-pentyl, isopentyl, neo-pentyl, n-hexyl, isohexyl,
n-heptyl, isoheptyl, n-octyl, isooctyl, n-nonyl, n-decyl and
the like are exemplified.

In a preferable embodiment of “alkyl”, methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl
and n-pentyl are exemplified. In another preferable embodi-
ment, methyl, ethyl, n-propyl, isopropyl and tert-butyl are
exemplified.

The term of “alkenyl” includes a linear or branched hydro-
carbon group having 2 to 15 carbon atoms, preferably 2 to 10
carbon atoms, more preferably 2 to 6 carbon atoms, further
preferably 2 to 4 carbon atoms, and one or more double
bond(s) at any available position. For example, vinyl, allyl,
propenyl, isopropenyl, butenyl, isobutenyl, prenyl, butadi-
enyl, pentenyl, isopentenyl, pentadienyl, hexenyl, isohex-
enyl, hexadienyl, heptenyl, octenyl, nonenyl, decenyl, unde-
cenyl, dodecenyl, tridecenyl, tetradecenyl, pentadecenyl and
the like are exemplified.

In one preferable embodiment of “alkenyl”, vinyl, allyl,
propenyl, isopropenyl and butenyl are exemplified.

The term of “alkynyl” includes a linear or branched hydro-
carbon group having 2 to 10 carbon atoms, preferably 2 to 8
carbon atoms, more preferably 2 to 6 carbon atoms, further
preferably 2 to 4 carbon atoms, and one or more triple bond(s)
at any available position. For example, ethynyl, propynyl,
butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl,
decynyl and the like are exemplified. These may have further
a double bond at any available position. Preferable embodi-
ments of “alkynyl” include ethynyl, propynyl, butynyl, and
pentynyl.

The term of “alkylene” includes a linear or branched diva-
lent hydrocarbon group having 1 to 15 carbon atom(s), pref-
erably 1 to 10 carbon atom(s), more preferably 1 to 6 carbon
atom(s), most preferably 1 to 4 carbon atom(s). For example,
methylene, ethylene, trimethylene, propylene, tetramethyl-
ene, panta methylene, hexamethylene and the like are exem-
plified.

The term of “alkenylene” includes a linear or branched
divalent hydrocarbon group having 2 to 15 carbon atoms,
preferably having 2 to 10 carbon atoms, more preferably 2 to
6 carbon atoms, most preferably 2 to 4 carbon atoms, and one
or more double bond(s) at any available position. For
example, vinylene, propenylene, butenylene, pentenylene
and the like are exemplified.

The term of “alkynylene” includes a linear divalent hydro-
carbon group having 2 to 15 carbon atoms, preferably having
2 to 10 carbon atoms, more preferably 2 to 6 carbon atoms,
most preferably 2 to 4 carbon atoms, and one or more triple
bond(s) at any available position. For example, ethynylene,
propynylene, butynylene, pentynylene, hexynylene and the
like are exemplified.

The term of “aromatic carboyclic group” includes a mono-,
bi-, or more cyclic aromatic hydrocarbon group. For example,
phenyl, naphthyl, anthryl, phenanthryl, and the like are exem-
plified.

In one preferable embodiment of “aromatic carbocyclic
group”, phenyl is exemplified.

The term of “non-aromatic carbocyclic group” includes a
mono-, bi-, or more cyclic, non-aromatic saturated hydrocar-
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bon group or non-aromatic unsaturated hydrocarbon group. A
bi- or more cyclic non-aromatic carbocyclyl includes a fused
ring wherein a non-aromatic carbocycle of monocyclic, or
two or more rings is fused with a ring of the above “aromatic
carbocycle”.

In addition, the “non-aromatic carbocyclic group™ also
includes a cyclic group having a bridge or a cyclic group to
form a spiro ring as follows:

[Chemical Formula 4]

As a monocyclic non-aromatic carbocyclyl, 3 to 16 carbon
atoms is preferred, more preferably 3 to 12 carbon atoms,
further preferably 4 to 8 carbon atoms. For example,
cycloalkyl, cycloalkenyl, and the like are exemplified.

Examples of “cycloalkyl” include cyclopropyl, cyclobutyl,
cyclopentyl,  cyclohexyl, cycloheptyl, cyclooctyl,
cyclononyl, and cyclodecyl.

Examples of “cycloalkenyl” include cyclopropenyl,
cyclobutenyl, cyclopentenyl, cyclohexenyl, cycloheptenyl,
and cyclohexadienyl.

As a non-aromatic carbocyclyl of two or more rings, inda-
nyl, indenyl, acenaphthyl, tetrahydronaphthyl, fluorenyl,
dihydroindenyl and the like are exemplified.

The term of “aromatic heterocyclyl” includes an aromatic
ring group which is monocyclic, or two or more rings, con-
taining one or more the same or different of heteroatom(s)
independently selected from oxygen, sulfur and nitrogen
atom(s) in the ring.

An “aromatic heterocyclyl” of two or more rings includes
a fused ring wherein an aromatic heterocycle of monocyclic,
or two or more rings is fused with a ring of the above “aro-
matic carbocycle”.

As a monocyclic aromatic heterocyclyl, a 5- to 8-mem-
bered ring is preferred, more preferably 5- to 6-membered.
For example, pyrrolyl, imidazolyl, pyrazolyl, pyridyle,
pyridazinyl, pyrimidinyl, pyrazinyl, triazolyl, triazinyl, tetra-
zolyl, furyl, thienyl, isoxazolyl, oxazolyl, oxadiazolyl,
isothiazolyl, thiazolyl, thiadiazolyl and the like are exempli-
fied.

As a bicyclic aromatic heterocycle, indolyl, isoindolyl,
indazoryl, indolizinyl, quinolinyl, isoquinolinyl, cinnolinyl,
phthalazinyl, quinazolinyl, naphthyridinyl, quinoxalinyl,
purinyl, pteridinyl, benzimidazolyl, benzisoxazolyl, benzox-
azolyl, benzoxadiazolyl, benzisothiazolyl, benzothiazolyl,
benzothiadiazolyl, benzofuryl, isobenzofuryl, benzothienyl,
benzotriazolyl, imidazopyridyl, triazolopyridyl, imida-
zothiazolyl, pyrazinopyridazinyl, oxazolopyridinyl, thiazol-
opyridyle and the like are exemplified.

As an aromatic heterocycle of three or more rings, carba-
zolyl, acridinyl, xanthenyl, phenothiazinyl, phenoxathiinyl,
phenoxazinyl, dibenzofuryl and the like are exemplified.

The term of “non-aromatic heterocyclyl” includes a non-
aromatic cyclic group which is monocyclic, or two or more
rings, containing one or more the same or different of het-
eroatom(s) independently selected from oxygen, sulfur and
nitrogen atoms.
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A “non-aromatic heterocyclyl” of two or more rings
includes a fused ring wherein a non-aromatic heterocyclyl of
monocyclic, or two or more rings is fused with a ring of the
above “aromatic carbocyclyl”, “non-aromatic carbocyclyl”
and/or “aromatic heterocyclyl”.

In addition, the “non-aromatic heterocyclyl” also includes
acyclic group having a bridge or a cyclic group to form a spiro
ring as follows:

[Chemical Formula 5]

N

As a monocyclic non-aromatic heterocyclyl, a 3- to
8-membered ring is preferred, more preferably 5- to 6-mem-
bered. For example, dioxanyl, thiiranyl, oxiranyl, oxetanyl,
oxathiolanyl, azetidinyl, thianyl, thiazolidinyl, pyrrolidinyl,
pyrrolinyl, imidazolidinyl, imidazolinyl, pyrazolidinyl, pyra-
zolinyl, piperidyl, piperazinyl, morpholinyl, morpholino,
thiomorpholinyl, thiomorpholino, dihydropyridyl, tetrahy-
dropyridyl, tetrahydrofuryl, tetrahydropyranyl, dihydrothia-
zolyl, tetrahydrothiazolyl, tetrahydroisothiazolyl, dihy-
drooxazinyl, hexahydroazepinyl, tetrahydrodiazepinyl,
tetrahydropyridazinyl, hexahydropyrimidinyl, dioxolanyl,
dioxazinyl, aziridinyl, dioxolinyl, oxepanyl, thiolanyl, thii-
nyl, thiazinyl and the like are exemplified.

As a non-aromatic heterocyclyl of two or more rings, for
example, indolinyl, isoindolinyl, chromanyl, isochromanyl,
dihydrobenzofuryl, benzodioxazolyl, benzodioxanyl, benzo-
morpholinyl and the like are exemplified.

The term of “hydroxyalkyl” includes a group wherein
hydrogen atom(s) attached to one or more carbon atom(s) of
above “alkyl” is (are) replaced with one or more hydroxy
group(s). For example, hydroxymethy, 1-hydroxyethyl, 2-hy-
droxyethyl, 1-hydroxypropyl, 2-hydroxypropyl, 1,2-dihy-
droxyethyl and the like are exemplified.

In one preferable embodiment of “hydroxyalkyl”,
hydroxymethyl is exemplified.

The term of “alkyloxy” includes a group wherein an oxy-
gen atom is substituted with the above “alkyl”. For example,
methyloxy, ethyloxy, n-propyloxy, isopropyloxy, n-butyloxy,
tert-butyloxy, isobutyloxy, sec-butyloxy, pentyloxy, isopen-
tyloxy, hexyloxy and the like are exemplified.

In one preferable embodiment of “alkyloxy”, methyloxy,
ethyloxy, n-propyloxy, isopropyloxy and tert-butyloxy are
exemplified.

The term of “alkenyloxy” includes a group wherein an
oxygen atom is substituted with the above “alkenyl”. For
example, vinyloxy, allyloxy, 1-propenyloxy, 2-butenyloxy,
2-pentenyloxy, 2-hexenyloxy, 2-heptenyloxy, 2-octenyloxy
and the like are exemplified.

The term of “alkynyloxy” includes a group wherein an
oxygen atom is substituted with the above “alkynyl”. For
example, ethynyloxy, 1-propynyloxy, 2-propynyloxy, 2-bu-
tynyloxy, 2-pentynyloxy, 2-hexynyloxy, 2-heptynyloxy,
2-octynyloxy and the like are exemplified.

The term of “haloalkyl” includes a group wherein hydro-
gen atom(s) attached to one or more carbon atom(s) of the
above “alkyl” is (are) replaced with one or more above “halo-
gen”. For example, monofluoromethyl, monofluoroethyl,
monofluoropropyl, 2,2,3,3,3-pentatluoropropyl, monochlo-
romethyl, trifluoromethyl, trichloromethyl, 2,2,2-trifluoroet-
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hyl, 2,2,2-trichloroethyl, 1,2-dibromoethyl, 1,1,1-trifluoro-
propan-2-yl and the like are exemplified.

In one preferable embodiment of “haloalkyl”, trifluorom-
ethyl and trichloromethyl are exemplified.

The term of “haloalkyloxy” includes a group wherein an
oxygen atom is substituted with one above “haloalkyl”. For
example, monofluoromethyloxy, monofluoroethyloxy, trif-
luoromethyloxy, trichloromethyloxy, trifluoroethyloxy,
trichloroethyloxy and the like are exemplified.

In one preferable embodiment of “haloalkyloxy”, trifluo-
romethyloxy and trichloromethyloxy are exemplified.

The term of “alkyloxyalkyl” includes a group wherein
above “alkyl” is substituted with above “alkyloxy”. For
example, methyloxymethyl, methyloxyethyl, ethyloxym-
ethyl and the like are exemplified.

The term of “alkyloxyalkyloxy” includes a group wherein
above “alkyloxy” is substituted with above “alkyloxy”. For
example, methyloxymethyloxy, methyloxyethyloxy, ethy-
loxymethyloxy, ethyloxyethyloxy and the like are exempli-
fied.

The term of “alkylcarbonyl” includes a group wherein a
carbonyl is substituted with one above “alkyl”. For example,
methylcarbonyl, ethylcarbonyl, n-propylcarbonyl, isopropy-
Icarbonyl, tert-butylcarbonyl, isobutylcarbonyl, sec-butyl-
carbonyl, pentylcarbonyl, isopentylcarbonyl, hexylcarbonyl
and the like are exemplified.

In one preferable embodiment of “alkylcarbonyl”, meth-
ylcarbonyl, ethylcarbonyl and n-propylcarbonyl are exempli-
fied.

The term of “alkenylcarbonyl” includes a group wherein a
carbonyl is substituted with one above “alkenyl”. For
example, ethylenylcarbonyl, propenylcarbonyl and the like
are exemplified.

The term of “alkynylcarbonyl” includes a group wherein a
carbonyl is substituted with one above “alkynyl”. For
example, ethynylcarbonyl, propynylcarbonyl and the like are
exemplified.

The term of “monoalkylamino” includes a group wherein a
hydrogen atom attached to a nitrogen atom of an amino group
is replaced with above “alkyl”. For example, methylamino,
ethylamino, isopropylamino and the like are exemplified.

In one preferable embodiment of “monoalkylamino”,
methylamino and ethylamino are exemplified.

The term of “dialkylamino” includes a group wherein two
hydrogen atoms attached to a nitrogen atom of an amino
group are replaced with two above “alkyl”. These two alkyl
groups may be the same or different. For example, dimethy-
lamino, diethylamino, N, N-diisopropylamino, N-methyl-N-
ethylamino, N-isopropyl-N-ethylamino and the like are
exemplified.

In one preferable embodiment of “dialkylamino™, dim-
ethylamino and diethylamino are exemplified.

The term of “alkylsulfonyl” includes a group wherein a
sulfonyl is substituted with one above “alkyl”. For example,
methylsulfonyl, ethylsulfonyl, propylsulfonyl, isopropylsul-
fonyl, tert-butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl
and the like are exemplified.

In one preferable embodiment of “alkylsulfonyl”, methyl-
sulfonyl and ethylsulfonyl are exemplified.

The term of “alkenylsulfonyl” includes a group wherein a
sulfonyl is substituted with one above “alkenyl”. For
example, ethylenylsulfonyl, propenylsulfonyl and the like are
exemplified.

The term of “alkynylsulfonyl” includes a group wherein a
sulfonyl is substituted with one above “alkynyl”. For
example, ethynylsulfonyl, propynylsulfonyl and the like are
exemplified.
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The term of “monoalkylcarbonylamino™ includes a group
wherein a hydrogen atom attached to a nitrogen atom of an
amino group is replaced with above “alkylcarbonyl”. For
example, methylcarbonylamino, ethylcarbonylamino, propy-
Icarbonylamino, isopropylcarbonylamino, tert-butylcarbo-
nylamino, isobutylcarbonylamino, sec-butylcarbonylamino
and the like are exemplified.

In one preferable embodiment of “monoalkylcarbony-
lamino”, methylcarbonylamino and ethylcarbonylamino are
exemplified.

The term of “dialkylcarbonylamino™ includes a group
wherein two hydrogen atoms attached to a nitrogen atom of
an amino group are replaced with above “alkylcarbonyl”. The
two “alkylcarbonyl” are identical or different. For example,
dimethylcarbonylamino, diethylcarbonylamino, N, N-diiso-
propylcarbonylamino, and the like are exemplified.

In one preferable embodiment of “dialkylcarbonylamino”,
dimethylcarbonylamino and diethylcarbonylamino are
exemplified.

The term of “monoalkylsulfonylamino” includes a group
wherein a hydrogen atom attached to a nitrogen atom of an
amino group is replaced with above “alkylsulfonyl”. For
example, methylsulfonylamino, ethylsulfonylamino, propyl-
sulfonylamino, isopropylsulfonylamino, tert-butylsulfony-
lamino, isobutylsulfonylamino, sec-butylsulfonylamino and
the like are exemplified.

In one preferable embodiment of “monoalkylsulfony-
lamino”, methylsulfonylamino and ethylsulfonylamino are
exemplified.

The term of “dilkylsulfonylamino™ includes a group
wherein two hydrogen atoms attached to a nitrogen atom of
an amino group are replaced with above “alkylsulfonyl”. For
example, dimethylsulfonylamino, diethylsulfonylamino,
N,N-diisopropylsulfonylamino and the like are exemplified.

In one preferable embodiment of “dialkylsulfonylamino”,
dimethylsulfonylamino and diethylsulfonylamino are exem-
plified.

The term of “alkylimino” includes a group wherein a
hydrogen atom attached to a nitrogen atom of an imino group
is replaced with above “alkyl”. For example, methylimino,
ethylimino, n-propylimino, isopropylimino and the like are
exemplified.

The term of “alkenylimino” includes a group wherein a
hydrogen atom attached to a nitrogen atom of an imino group
is replaced with above “alkenyl”. For example, ethyl-
enylimino, propenylimino and the like are exemplified.

The term of “alkynylimino” includes a group wherein a
hydrogen atom attached to a nitrogen atom of an imino group
is replaced with above “alkynyl”. For example, ethynylimino,
propynylimino and the like are exemplified.

The term of “alkylcarbonylimino” includes a group
wherein a hydrogen atom attached to a nitrogen atom of an
imino group is replaced with above “alkylcarbonyl”. For
example, methylcarbonylimino, ethylcarbonylimino, n-pro-
pylcarbonylimino, isopropylcarbonylimino and the like are
exemplified.

The term of “alkenylcarbonylimino™ includes a group
wherein a hydrogen atom attached to a nitrogen atom of an
imino group is replaced with above “alkenylcarbonyl”. For
example, ethylenylcarbonylimino, propenylcarbonylimino
and the like are exemplified.

The term of “alkynylcarbonylimino” includes a group
wherein a hydrogen atom attached to a nitrogen atom of an
imino group is replaced with above “alkynylcarbonyl”. For
example, ethynylcarbonylimino, propynylcarbonylimino and
the like are exemplified.
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The term of “alkyloxyimino” includes a group wherein a
hydrogen atom attached to a nitrogen atom of an imino group
is replaced with above “alkyloxy”. For example, methyloxy-
imino, ethyloxyimino, n-propyloxyimino, isopropyloxy-
imino and the like are exemplified.

The term of “alkenyloxyimino” includes a group wherein a
hydrogen atom attached to a nitrogen atom of an imino group
is replaced with above “alkenyloxy”. For example, ethyleny-
loxyimino, propenyloxyimino and the like are exemplified.

The term of “alkynyloxyimino” includes a group whereina
hydrogen atom attached to a nitrogen atom of an imino group
is replaced with above “alkynyloxy”. For example, ethyny-
loxyimino, propynyloxyimino and the like are exemplified.

The term of “alkylcarbonyloxy” includes a group wherein
an oxygen atom is substituted with one above “alkylcarbo-
nyl”. For example, methylcarbonyloxy, ethylcarbonyloxy,
propylcarbonyloxy, isopropylcarbonyloxy, tert-butylcarbo-
nyloxy, isobutylcarbonyloxy, sec-butylcarbonyloxy and the
like are exemplified.

In one preferable embodiment of “alkylcarbonyloxy”,
methylcarbonyloxy and ethylcarbonyloxy are exemplified.

The term of “alkenylcarbonyloxy” includes a group
wherein an oxygen atom is substituted with one above “alk-
enylcarbonyl”. For example, ethylenylcarbonyloxy, prope-
nylcarbonyloxy and the like are exemplified.

The term of “alkynylcarbonyloxy” includes a group
wherein an oxygen atom is substituted with one above “alky-
nylcarbonyl”. For example, ethynylcarbonyloxy, propynyl-
carbonyloxy and the like are exemplified.

The term of “alkyloxycarbonyl” includes a group wherein
a carbonyl is substituted with one above “alkyloxy”. For
example, methyloxycarbonyl, ethyloxycarbonyl, propyloxy-
carbonyl, isopropyloxycarbonyl, tert-butyloxycarbonyl,
isobutyloxycarbonyl, sec-butyloxycarbonyl, pentyloxycar-
bonyl, isopentyloxycarbonyl, hexyloxycarbonyl and the like
are exemplified.

In one preferable embodiment of “alkyloxycarbonyl”,
methyloxycarbonyl, ethyloxycarbonyl and propyloxycarbo-
nyl are exemplified.

The term of “alkenyloxycarbonyl” includes a group
wherein a carbonyl is substituted with one above “alkeny-
loxy”. For example, ethylenyloxycarbonyl, propenyloxycar-
bonyl and the like are exemplified.

The term of “alkynyloxycarbonyl” includes a group
wherein a carbonyl is substituted with one above “alkyny-
loxy”. For example, ethynyloxycarbonyl, propynyloxycarbo-
nyl, and the like are exemplified.

The term of “alkylsulfanyl” includes a group wherein a
hydrogen atom attached to a sulfur atom of a sulfanyl is
replaced with one above “alkyl”. For example, methylsulfa-
nyl, ethylsulfanyl, n-propylsulfanyl, isopropylsulfanyl, tert-
butylsulfanyl, isobutylsulfanyl and the like are exemplified.

The term of “alkenylsulfanyl” includes a group wherein a
hydrogen atom attached to a sulfur atom of sulfanyl is
replaced with one above “alkenyl”. For example, ethylenyl-
sulfanyl, propenylsulfanyl and the like are exemplified.

The term of “alkynylsulfanyl” includes a group wherein a
hydrogen atom attached to a sulfur atom of sulfanyl is
replaced with one above “alkynyl”. For example, ethynylsul-
fanyl, propynylsulfanyl, and the like are exemplified.

The term of “alkylsulfinyl” includes a group wherein a
sulfinyl is substituted with one above “alkyl”. For example,
methylsulfinyl, ethylsulfinyl, n-propylsulfinyl, isopropyl-
sulfinyl and the like are exemplified.
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The term of “alkenylsulfinyl” includes a group wherein a
sulfinyl is substituted with one above “alkenyl”. For example,
ethylenylsulfinyl, propenylsulfinyl, and the like are exempli-
fied.

The term of “alkynylsulfiny]” includes a group in which a
sulfinyl is substituted with one above “alkynyl”. For example,
ethynylsulfinyl, propynylsulfinyl and the like are exempli-
fied.

The term of “monoalkylcarbamoyl” includes a group
wherein a hydrogen atom attached to a nitrogen atom of a
carbamoyl group is replaced with above “alkyl”. For
example, methylcarbamoyl, ethylcarbamoyl and the like are
exemplified.

The term of “dialkylcarbamoyl]” includes a group wherein
two hydrogen atoms attached to a nitrogen atom of a carbam-
oyl group are replaced with two above “alkyl”. These two
alkyl groups may be the same or different. For example,
dimethylcarbamoyl, diethylcarbamoyl, and the like are exem-
plified.

The term of “monoalkylsulfamoyl” includes a group
wherein a hydrogen atom attached to a nitrogen atom of a
sulfamoyl is replaced with one above “alkyl”. For example,
methylsulfamoyl and the like are exemplified.

The term of “dialkylsulfamoyl” includes a group wherein
two hydrogen atoms attached to a nitrogen atom of a sulfa-
moyl are replaced with two above “alkyl”. These two alkyl
groups may be the same or different. For example, dimethyl-
carbamoyl, diethylcarbamoyl and the like are exemplified.

The term of “trialkylsilyl” includes a group wherein a
silicon atom is substituted with three above “alkyl”. These
three alkyl groups may be the same or different. For example,
trimethylsilyl, triethylsilyl, tert-butyldimethylsilyl and the
like are exemplified.

The alkyl portion of “aromatic carbocyclyl alkyl”, “non-
aromatic carbocyclyl alkyl”, “aromatic heterocyclyl alkyl”
and “non-aromatic heterocyclyl alkyl”, “aromatic carbocy-
clyl alkyloxy”, “non-aromatic carbocyclyl alkyloxy”, “aro-
matic heterocyclyl alkyloxy” and“‘non-aromatic heterocyclyl
alkyloxy”, “aromatic carbocyclyl alkylsulfanyl”, “non-aro-
matic carbocyclyl alkylsulfanyl”, “aromatic heterocyclyl
alkylsulfanyl” and“non-aromatic heterocyclyl alkylsulfa-
nyl”, “aromatic carbocyclyl alkyloxycarbonyl”, “non-aro-
matic carbocyclyl alkyloxycarbonyl”, “aromatic heterocyclyl
alkyloxycarbonyl” and“non-aromatic heterocyclyl alkyloxy-
carbonyl”, “aromatic carbocyclyl alkyloxyalkyl”, “non-aro-
matic carbocyclyl alkyloxyalkyl”, “aromatic heterocyclyl
alkyloxyalkyl” and“non-aromatic heterocyclyl alkyloxy-
alkyl”, and “aromatic carbocyclyl alkylamino™, “non-aro-
matic carbocyclyl alkylamino”, “aromatic heterocyclyl alky-
lamino” and“non-aromatic heterocyclyl alkylamino” means
the aforementioned “alkyl”.

The term of “aromatic carbocyclyl alkyl” includes an alkyl
substituted with one or more above “aromatic carbocyclyl”.
Examples thereof include such as benzyl, phenethyl, phenyl-
propyl, benzhydryl, trityl, naphthylmethyl and a group of the

formula of

[Chemical Formula 6]
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In one preferable embodiment of “aromatic carbocyclyl
alkyl”, benzyl, phenethyl and benzhydryl are exemplified.

The term of “non-aromatic carbocyclyl alkyl” includes an
alkyl substituted with one or more above “non-aromatic car-
bocyclyl”. Also, “non-aromatic carbocyclyl alkyl” includes a
“non-aromatic carbocyclyl alkyl” wherein the alkyl portion
thereof is substituted with one or more above “aromatic car-
bocyclyl”. Examples thereof include cyclopropylmethyl,
cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl and
a group of the formula of

[Chemical Formula 7]

The term of “aromatic heterocyclyl alkyl” includes an alkyl
substituted with one or more above “aromatic heterocyclyl”.
Also, “aromatic heterocyclyl alkyl” includes an “aromatic
heterocyclyl alkyl” wherein the alkyl portion thereof is sub-
stituted with one or more above “aromatic carbocyclyl”, and/
or “non-aromatic carbocyclyl”. Examples thereof include
pyridylmethyl, furanylmethyl, imidazolylmethyl, indolylm-
ethyl, benzothiophenylmethyl, oxazolylmethyl, isoxazolyl-
methyl, thiazolylmethyl, isothiazolylmethyl, pyrazolylm-
ethyl, isopyrazolylmethyl, pyrrolidinylmethyl,
benzoxazolylmethyl and groups of the formula of

[Chemical Formula 8]

The term of “non-aromatic heterocyclyl alkyl” includes an
alky] substituted with one or more above “non-aromatic het-
erocyclyl”. Also, “non-aromatic heterocyclyl alkyl” includes
a‘“non-aromatic heterocyclyl alkyl” wherein the alkyl portion
thereof is substituted with one or more above “aromatic car-
bocyclyl”, “non-aromatic carbocyclyl” and/or “aromatic het-
erocyclyl”. Examples thereof include tetrahydropyranylm-
ethyl, morpholinylmethyl, morpholinylethyl,
piperidinylmethyl, piperazinylmethyl and groups of the for-
mula of

[Chemical Formula 9]

s
s
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-continued

“ ]
.

The term of “aromatic carbocyclyl alkyloxy” includes an
alkyloxy substituted with one or more above “aromatic car-
bocyclyl”. Examples thereof include such as benzyloxy,
phenethyloxy, phenylpropynyloxy, benzhydryloxy, trityloxy,
naphthylmethyloxy and a group of the formula of

A
N

The term of “non-aromatic carbocyclyl alkyloxy” includes
an alkyloxy substituted with one or more above “non-aro-
matic carbocyclyl”. Also, “non-aromatic carbocyclyl alky-
loxy” includes a “non-aromatic carbocyclyl alkyloxy”
wherein the alkyl portion is substituted with one or more
above “aromatic carbocyclyl”. Examples thereof include
cyclopropylmethyloxy, cyclobutylmethyloxy, cyclopentylm-
ethyloxy, cyclohexylmethyloxy and a group of the formula of

A,

[Chemical Formula 10]

[Chemical Formula 11]

The term of “aromatic heterocyclyl alkyloxy” includes an
alkyloxy substituted with one or more above “aromatic het-
erocyclyl”. Also, “aromatic heterocyclyl alkyloxy” includes
an “aromatic heterocyclyl alkyloxy” wherein the alkyl por-
tion thereof is substituted with one or more above “aromatic
carbocyclyl”, and/or “non-aromatic carbocyclyl”. Examples
thereof include pyridylmethyloxy, furanylmethyloxy, imida-
zolylmethyloxy, indolylmethyloxy, benzothiophenylmethy-
loxy, oxazolylmethyloxy, isoxazolylmethyloxy, thiazolylm-
ethyloxy, isothiazolylmethyloxy, pyrazolylmethyloxy,
isopyrazolylmethyloxy, pyrrolidinylmethyloxy, benzox-
azolylmethyloxy and groups of the formula of

[Chemical Formula 12]
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-continued

A,

S

Vs

The term of “non-aromatic heterocyclyl alkyloxy”
includes an alkyloxy substituted with one or more above
“non-aromatic heterocyclyl”. Also, “non-aromatic heterocy-
clyl alkyloxy” includes a “non-aromatic heterocyclyl alky-
loxy” wherein the alkyl portion thereof'is substituted with one
or more above “aromatic carbocyclyl”, “non-aromatic car-
bocyclyl” and/or “aromatic heterocyclyl”. Examples thereof
include tetrahydropyranylmethyloxy, morpholinylmethy-
loxy, morpholinylethyloxy, piperidinylmethyloxy, piperazi-
nylmethyloxy and groups of the formula of

A
@*g

H
N.

[Chemical Formula 13]

4
O

O

N
z

x

The term of “aromatic carbocyclyl alkylsulfanyl” includes
an alkylsulfanyl substituted with one or more above “aro-
matic carbocyclyl”. Examples thereof include benzylsulfa-
nyl, phenethylsulfanyl, phenylpropynylsulfanyl, benzhydryl-
sulfanyl, tritylsulfanyl, naphthylmethylsulfanyl and the like.

The term of “non-aromatic carbocyclylalkylsulfanyl”
includes an alkylsulfanyl substituted with one or more above
“non-aromatic carbocyclyl”. Also, “non-aromatic carbocy-
clyl alkylsulfanyl” includes a “non-aromatic carbocyclyl
alkylsulfanyl” wherein the alkyl portion is substituted with
one or more above “aromatic carbocyclyl”. Examples thereof
include cyclopropylmethylsulfanyl, cyclobutylmethylsulfa-
nyl, cyclopentylmethylsulfanyl, and cyclohexylmethylsulfa-
nyl.

The term of “aromatic heterocyclyl alkylsulfanyl” includes
an alkylsulfanyl substituted with one or more above “aro-
matic heterocyclyl”. Also, “aromatic heterocyclyl alkylsulfa-
nyl” includes an “aromatic heterocyclyl alkylsulfanyl”
wherein the alkyl portion is substituted with one or more
above “aromatic carbocyclyl”, and/or “non-aromatic car-
bocyclyl”. Examples thereof include pyridylmethylsulfanyl,
furanylmethylsulfanyl, imidazolylmethylsulfanyl, indolylm-
ethylsulfanyl, benzothiophenylmethylsulfanyl, oxazolylm-
ethylsulfanyl, isoxazolylmethylsulfanyl, thiazolylmethylsul-
fanyl, isothiazolylmethylsulfanyl, pyrazolylmethylsulfanyl,
isopyrazolylmethylsulfanyl, pyrrolidinylmethylsulfanyl,
benzoxazolylmethylsulfanyl and the like.

The term of “non-aromatic heterocyclyl alkylsulfanyl”
includes an alkylsulfanyl substituted with one or more above
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“non-aromatic heterocyclyl”. Also, “non-aromatic heterocy-
clyl alkylsulfanyl” includes a “non-aromatic heterocyclyl
alkylsulfanyl” wherein the alkyl portion is substituted with
one or more above “aromatic carbocyclyl”, “non-aromatic
carbocyclyl” and/or “aromatic heterocyclyl”. Examples
thereof include tetrahydropyranylmethylsulfanyl, morpholi-
nylmethylsulfanyl, morpholinylethylsulfanyl, piperidinylm-
ethylsulfanyl, piperazinylmethylsulfanyl and the like.

The term of “aromatic carbocyclyl alkyloxycarbonyl”
includes an alkyloxycarbonyl substituted with one or more
above “aromatic carbocyclyl”. Examples thereof include
benzyloxycarbonyl, phenethyloxycarbonyl, phenylpropyny-
loxycarbonyl, benzhydryloxycarbonyl, trityloxycarbonyl,
naphthylmethyloxycarbonyl and a group of the formula of

[Chemical Formula 14]

The term of “non-aromatic carbocyclyl alkyloxycarbonyl”
includes an alkyloxycarbonyl substituted with one or more
above “non-aromatic carbocyclyl”. Also, “non-aromatic car-
bocyclyl alkyloxycarbonyl” includes a “non-aromatic car-
bocyclyl alkyloxycarbonyl” wherein the alkyl portion is sub-
stituted with one or more above “aromatic carbocyclyl”.
Examples thereof include cyclopropylmethyloxycarbonyl,
cyclobutylmethyloxycarbonyl, cyclopentylmethyloxycarbo-
nyl, cyclohexylmethyloxycarbonyl and a group of the for-
mula of

[Chemical Formula 15]

Py

O,

The term of “aromatic heterocyclyl alkyloxycarbonyl”
includes an alkyloxycarbonyl substituted with one or more
above “aromatic heterocyclyl”. Also, “aromatic heterocyclyl
alkyloxycarbonyl” includes an “aromatic heterocyclyl alky-
loxycarbonyl” wherein the alkyl portion thereof is substituted
with one or more above “aromatic carbocyclyl”, and/or “non-
aromatic carbocyclyl”. Examples thereof include pyridylm-
ethyloxycarbonyl, furanylmethyloxycarbonyl, imidazolylm-
ethyloxycarbonyl, indolylmethyloxycarbonyl,
benzothiophenylmethyloxycarbonyl, oxazolylmethyloxy-
carbonyl, isoxazolylmethyloxycarbonyl, thiazolylmethy-
loxycarbonyl, isothiazolylmethyloxycarbonyl, pyrazolylm-
ethyloxycarbonyl, isopyrazolylmethyloxycarbonyl,
pyrrolidinylmethyloxycarbonyl, benzoxazolylmethyloxy-
carbonyl and groups of the formula of
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[Chemical Formula 16]

O: (6] (6] (6]

s

]
Y
O: (@]
N
X
P

The term of “non-aromatic heterocyclyl alkyloxycarbo-
nyl” includes an alkyloxycarbonyl substituted with one or
more above “non-aromatic heterocyclyl”. Also, “non-aro-
matic heterocyclyl alkyloxycarbonyl” includes a “non-aro-
matic heterocyclyl alkyloxycarbonyl” wherein the alkyl por-
tion thereof is substituted with one or more above “aromatic
carbocyclyl”, “non-aromatic carbocyclyl” and/or “aromatic
heterocyclyl”. Examples thereof include tetrahydropyranyl-
methyloxy, morpholinylmethyloxy, morpholinylethyloxy,
piperidinylmethyloxy, piperazinylmethyloxy and groups of
the formula of

[Chemical Formula 17]

O: (@] O: (@]
@*@ |
N N
O: (@]
H
N N
“ ]
™

Theterm of “aromatic carbocyclyl alkyloxyalkyl” includes
an alkyloxyalkyl substituted with one or more above “aro-
matic carbocyclyl”. Examples thereof include benzyloxym-
ethyl, phenethyloxymethyl, phenylpropynyloxymethyl, ben-
zhydryloxymethyl, trityloxymethyl,
naphthylmethyloxymethyl and a group of the formula of

-
(J U

[Chemical Formula 18]
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The term of “non-aromatic carbocyclyl alkyloxyalkyl”
includes an alkyloxyalkyl substituted with one or more above
“non-aromatic carbocyclyl”. Also, “non-aromatic carbocy-
clyl alkyloxyalkyl” includes a “non-aromatic carbocyclyl
alkyloxyalkyl” wherein the alkyl portion attached to a non-
aromatic carbocycle is substituted with one or more above
“aromatic carbocyclyl”. Examples thereof include cyclopro-
pylmethyloxymethyl, cyclobutylmethyloxymethyl, cyclo-
pentylmethyloxymethyl, cyclohexylmethyloxymethyl and a
group of the formula:

-

[Chemical Formula 19]

The term of “aromatic heterocyclyl alkyloxyalkyl”
includes an alkyloxyalkyl substituted with one or more above
“aromatic heterocyclyl”. Also, “aromatic heterocyclyl alky-
loxyalkyl” includes an “aromatic heterocyclyl alkyloxy-
alky]” wherein the alkyl portion attached to aromatic hetero-
cycle is substituted with one or more above “aromatic
carbocyclyl” and/or “non-aromatic carbocyclyl”. Examples
thereof include pyridylmethyloxymethyl, furanylmethy-
loxymethyl, imidazolylmethyloxymethyl, indolylmethy-
loxymethyl, benzothiophenylmethyloxymethyl, oxazolylm-
ethyloxymethyl, isoxazolylmethyloxymethyl,
thiazolylmethyloxymethyl, isothiazolylmethyloxymethyl,
pyrazolylmethyloxymethyl, isopyrazolylmethyloxymethyl,
pyrrolidinylmethyloxymethyl, benzoxazolylmethyloxym-
ethyl and groups of the formula of

[Chemical Formula 20]

N

N N
x F
jo

N

| A
A

The term of “non-aromatic heterocyclyl alkyloxyalkyl”
includes an alkyloxyalkyl substituted with one or more above
“non-aromatic heterocyclyl”. Also, “non-aromatic heterocy-
clyl alkyloxyalkyl” includes a “non-aromatic heterocyclyl
alkyloxyalkyl” wherein the alkyl portion attached to non-
aromatic heterocycle is substituted with one or more above
“aromatic carbocyclyl”, “non-aromatic carbocyclyl” and/or
“aromatic heterocyclyl”. Examples thereof include tetrahy-
dropyranylmethyloxymethyl, morpholinylmethyloxym-
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ethyl, morpholinylethyloxymethyl, piperidinylmethyloxym-
ethyl, piperazinylmethyloxymethyl and groups of the
formula of

[Chemical Formula 21]

6)\@}1
N N
(@]
H
N N
]
X

The term of “aromatic carbocyclyl alkylamino™ includes a
group wherein one or two hydrogen atom(s) attached to a
nitrogen atom of an amino group is replaced with above
“aromatic carbocyclyl alkyl”. Examples include benzy-
lamino, phenethylamino, phenylpropynylamino, benzhydry-
lamino, tritylamino, naphthylmethylamino, dibenzylamino
and the like.

The term of “non-aromatic carbocyclyl alkylamino”
includes a group wherein one or two hydrogen atom(s)
attached to anitrogen atom of an amino group is replaced with
above “non-aromatic carbocyclyl alkyl”. Examples include
cyclopropylmethylamino, cyclobutylmethylamino, cyclo-
pentylmethylamino, cyclohexylmethylamino and the like.

The term of “aromatic heterocyclyl alkylamino” includes a
group wherein one or two hydrogen atom(s) attached to a
nitrogen atom of an amino group is replaced with above
“aromatic heterocyclyl alkyl”. Examples include pyridylm-
ethylamino, furanylmethylamino, imidazolylmethylamino,
indolylmethylamino, benzothiophenylmethylamino,
oxazolylmethylamino, isoxazolylmethylamino, thiazolylm-
ethylamino, isothiazolylmethylamino, pyrazolylmethy-
lamino, isopyrazolylmethylamino, pyrrolidinylmethy-
lamino, benzoxazolylmethylamino and the like.

The term of “non-aromatic heterocyclyl alkylamino’
includes a group wherein one or two hydrogen atom(s)
attached to anitrogen atom of an amino group is replaced with
above “non-aromatic heterocyclyl alkyl”. Examples include
tetrahydropyranylmethylamino, = morpholinylethylamino,
piperidinylmethylamino, piperazinylmethyamino and the
like.

The “aromatic carbocycle” portion of “aromatic carbocy-
clyl oxy”, “aromatic carbocyclyl amino”, “aromatic carbocy-
clyl carbonyl”, “aromatic carbocyclyl oxycarbonyl”, “aro-
matic carbocyclyl carbonylamino”, “aromatic carbocyclyl
sulfanyl” and “aromatic carbocyclyl sulfonyl” means the
aforementioned “aromatic carbocyclyl”.

The term of “aromatic carbocyclyl oxy™ includes a group
wherein an oxygen atom is substituted with one above “aro-
matic carbocycle”. Examples include phenyloxy, naphthy-
loxy and the like.

The term of “aromatic carbocyclyl amino” includes a
group wherein the nitrogen atom of amino is attached to

s
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above “aromatic carbocycle”. Examples include pheny-
lamino, naphthylamino and the like.

The term of “aromatic carbocyclyl carbonyl” includes a
group wherein a carbonyl is substituted with one above “aro-
matic carbocycle”. Examples include phenylcarbonyl, naph-
thylcarbonyl and the like.

The term of “aromatic carbocyclyl oxycarbonyl” includes
a group wherein a carbonyl is substituted with one above
“aromatic carbocyclyl oxy”. Examples include phenyloxy-
carbonyl, naphthyloxycarbonyl and the like.

The term of “aromatic carbocyclyl carbonylamino”
includes a group wherein the nitrogen atom of amino is
attached to above “aromatic carbocycle carbonyl”. Examples
include phenylcarbonylamino, naphthylcarbonylamino and
the like.

The term of “aromatic carbocyclyl sulfanyl” includes a
group wherein a hydrogen atom attached to a sulfur atom of a
sulfanyl is replaced with “aromatic carbocycle”. Examples
include phenylsulfanyl, naphthylsulfanyl and the like.

The term of “aromatic carbocyclyl sulfonyl” includes a
group wherein a sulfonyl is substituted with one above “aro-
matic carbocycle”. Examples include phenylsulfonyl, naph-
thylsulfonyl and the like.

The “non-aromatic carbocycle” portion of “non-aromatic
carbocyclyl oxy”, “non-aromatic carbocyclyl amino”, “non-
aromatic carbocyclyl carbonyl”, “non-aromatic carbocyclyl
oxycarbonyl”, “non-aromatic carbocyclyl carbonylamino”,
“non-aromatic carbocyclyl sulfanyl” and “non-aromatic car-
bocyclyl sulfonyl” means the aforementioned “non-aromatic
carbocyclyl”.

The term of “non-aromatic carbocyclyl oxy” includes a
group wherein an oxygen atom is substituted with one above
“non-aromatic carbocycle”. Examples include cyclopropy-
loxy, cyclohexyloxy, cyclohexenyloxy and the like.

The term of “non-aromatic carbocyclyl amino” includes a
group wherein one or two hydrogen atom(s) attached to a
nitrogen atom of an amino group is replaced with above
“non-aromatic carbocycle”. Examples include cyclopropy-
lamino, cyclohexylamino, cyclohexenylamino, and the like.

The term of “non-aromatic carbocyclyl carbonyl” includes
a group wherein a carbonyl is substituted with one above
“non-aromatic carbocycle”. Examples include cyclopropyl-
carbonyl, cyclohexylcarbonyl, cyclohexenylcarbonyl and the
like.

The term of “non-aromatic carbocyclyl oxycarbonyl”
includes a group wherein a carbonyl is substituted with one
above “non-aromatic carbocyclyl oxy”. Examples include
cyclopropyloxycarbonyl, cyclohexyloxycarbonyl, cyclohex-
enyloxycarbonyl and the like.

The term of “non-aromatic carbocyclyl carbonylamino”
includes a group wherein one or two hydrogen atom(s)
attached to a nitrogen atom of an amino group is replaced with
above “non-aromatic carbocyclecarbonyl”. Examples
include cyclopropylcarbonylamino, cyclohexylcarbony-
lamino, cyclohexenylcarbonylamino, and the like.

The term of “non-aromatic carbocyclyl sulfanyl” includes
a group wherein a hydrogen atom attached to a sulfur atom of
a sulfanyl is replaced with one above “non-aromatic car-
bocycle”. Examples include cyclopropylsulfanyl, cyclohexy-
Isulfanyl, cyclohexenylsulfanyl and the like.

The term of “non-aromatic carbocyclyl sulfonyl” includes
a group wherein a sulfonyl is substituted with one above
“non-aromatic carbocycle”. Examples include cyclopropyl-
sulfonyl, cyclohexylsulfonyl, cyclohexenylsulfonyl and the
like.

The “aromatic heterocycle” portion of “aromatic hetero-

cyclyl oxy”, « aromatic het-

35 <

aromatic heterocyclylamino”,
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erocyclyl carbonyl”, “aromatic heterocyclyl oxycarbonyl”,
“aromatic heterocyclylcarbonylamino”, “aromatic heterocy-
clyl sulfanyl” and “aromatic heterocyclyl sulfonyl” means the
aforementioned “aromatic heterocyclyl”.

The term of “aromatic heterocyclyl oxy” includes a group
wherein an oxygen atom is substituted with one above “aro-
matic heterocycle”. Examples include pyridyloxy, oxazoly-
loxy and the like.

The term of “aromatic heterocyclyl amino” includes a
group wherein one or two hydrogen atom(s) attached to a
nitrogen atom of an amino group is replaced with “aromatic
heterocycle”. Examples include pyridylamino, oxazoly-
lamino and the like.

The term of “aromatic heterocyclyl carbonyl” includes a
group wherein a carbonyl is substituted with one above “aro-
matic heterocycle”. Examples include pyridylcarbonyl,
oxazolylcarbonyl and the like.

The term of “aromatic heterocyclyl oxycarbonyl” includes
a group wherein a carbonyl is substituted with one above
“aromatic heterocyclyl oxy”. Examples include pyridyloxy-
carbonyl, oxazolyloxycarbonyl and the like.

The term of “aromatic heterocyclyl carbonylamino”
includes a group wherein one or two hydrogen atom(s)
attached to anitrogen atom of an amino group is replaced with
“aromatic heterocycle”. Examples include pyridylcarbony-
lamino, oxazolylcarbonylamino and the like.

The term of “aromatic heterocyclyl sulfanyl” includes a
group wherein a hydrogen atom attached to a sulfur atom of a
sulfanyl is replaced with one above “aromatic heterocycle”.
Examples include pyridylsulfanyl, oxazolylsulfanyl and the
like.

The term of “aromatic heterocyclyl sulfonyl” includes a
group wherein a sulfonyl is substituted with one above “aro-
matic heterocycle”. Examples include pyridylsulfonyl,
oxazolylsulfonyl and the like.

The “non-aromatic heterocycle” portion of “non-aromatic
heterocyclyl oxy”, “non-aromatic heterocyclyl amino”,
“non-aromatic heterocyclyl carbonyl”, “non-aromatic het-
erocyclyl oxycarbonyl”, “non-aromatic heterocyclyl carbo-
nylamio”, “non-aromatic heterocyclyl sulfanyl” and “non-
aromatic heterocyclyl sulfonyl” means the aforementioned
“non-aromatic heterocyclyl”.

The term of “non-aromatic heterocyclyl oxy” includes a
group wherein an “non-aromatic heterocycle” is attached to
an oxygen atom. Examples include piperidinyloxy, tetrahy-
drofuryloxy and the like.

The term of “non-aromatic heterocyclyl amino” includes a
group wherein one hydrogen atom attached to the nitrogen
atom of an amino group is replaced with above “non-aromatic
heterocycle”. Examples include piperidinylamino, tetrahy-
drofurylamino and the like.

The term of “non-aromatic heterocyclyl carbonyl”
includes a group wherein above “non-aromatic heterocycle”
is attached to a carbonyl group. Examples include piperidi-
nylcarbonyl, tetrahydrofurylcarbonyl and the like are exem-
plified.

The term of “non-aromatic heterocyclyl oxycarbonyl”
includes a group wherein “non-aromatic heterocyclyl oxy” is
attached to a carbonyl group. Examples include piperidiny-
loxycarbonyl, tetrahydrofuryloxycarbonyl and the like.

The term of “non-aromatic heterocyclyl carbonylamino™
includes a group wherein one or two hydrogen atom(s)
attached to the nitrogen atom of an amino group is replaced
with above “non-aromatic heterocyclecarbonyl”. Examples
include piperidinylcarbonylamino, tetrahydrofurylcarbony-
lamino and the like.
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The term of “non-aromatic heterocyclyl sulfanyl” includes
a group wherein a hydrogen atom attached to a sulfur atom of
a sulfanyl is replaced with one above “non-aromatic hetero-
cycle”. Examples include piperidinylsulfanyl, tetrahydrofur-
ylsulfanyl and the like.

The term of ““non-aromatic heterocyclyl sulfonyl” includes
a group wherein a “non-aromatic heterocycle” is attached to
a sulfonyl group. Examples include piperidinylsulfonyl, tet-
rahydrofurylsulfonyl and the like.

The substituents of “substituted or unsubstituted alkyl”,
“substituted or unsubstituted alkenyl”, “substituted or unsub-
stituted alkynyl”, “substituted or unsubstituted haloalkyl”,
“substituted or unsubstituted alkyloxy”, “substituted or
unsubstituted alkenyloxy”, “substituted or unsubstituted
alkynyloxy”, “substituted or unsubstituted haloalkyloxy”,
“substituted or unsubstituted alkylcarbonyl”, “substituted or
unsubstituted alkenylcarbonyl”, “substituted or unsubstituted
alkynylcarbonyl”, “substituted or unsubstituted monoalky-
lamino”, “substituted or unsubstituted dialkylamino™, “sub-
stituted or unsubstituted alkylsulfonyl”, “substituted or
unsubstituted alkenylsulfonyl”, “substituted or unsubstituted
alkynylsulfonyl”, “substituted or unsubstituted monoalkyl-
carbonylamino”, “substituted or unsubstituted dialkylcarbo-
nylamino”, “substituted or unsubstituted monoalkylsulfony-
lamino”, “substituted or unsubstituted
dialkylsulfonylamino”, “substituted or unsubstituted alky-
limino™, “substituted or unsubstituted alkenylimino”, “sub-
stituted or unsubstituted alkynylimino™, “substituted or
unsubstituted alkylcarbonylimino”, “substituted or unsubsti-
tuted alkenylcarbonylimino™, “substituted or unsubstituted
alkynylcarbonylimino™, “substituted or unsubstituted alky-
loxyimino”, “substituted or unsubstituted alkenyloxyimino”,
“substituted or unsubstituted alkynyloxyimino”, “substituted
orunsubstituted alkylcarbonyloxy”, “substituted or unsubsti-
tuted alkenylcarbonyloxy”, “substituted or unsubstituted
alkynylcarbonyloxy”, “substituted or unsubstituted alky-
loxycarbonyl”, “substituted or unsubstituted alkenyloxycar-
bonyl”, “substituted or unsubstituted alkynyloxycarbonyl”,
“substituted or unsubstituted alkylsulfonyl”, “substituted or
unsubstituted alkenylsulfanyl”, “substituted or unsubstituted
alkynylsulfanyl”, “substituted or unsubstituted alkylsulfi-
nyl”, “substituted or unsubstituted alkenylsulfinyl”, “substi-
tuted or unsubstituted alkynylsulfinyl”, “substituted or
unsubstituted monoalkylcarbamoyl”, “substituted or unsub-
stituted dialkylcarbamoyl”, “substituted or unsubstituted
monoalkylsulfamoyl”, and “substituted or unsubstituted
dialkylsulfamoyl” include the group as follows. A carbon
atom at any possible position(s) can be substituted with one or
more substituent(s) selected from the following group.

Substituent: halogen, hydroxy, carboxy, amino, imino,
hydroxyamino, hydroxyimino, formyl, formyloxy, carbam-
oyl, sulfamoyl, sulfanyl, sulfino, sulfo, thioformyl, thiocar-
boxy, dithiocarboxy, thiocarbamoyl, cyano, nitro, nitroso,
azido, hydrazino, ureido, amidino, guanidino, trialkylsilyl,
alkyloxy, alkenyloxy, alkynyloxy, haloalkyloxy, alkylcarbo-
nyl, alkenylcarbonyl, alkynylcarbonyl, monoalkylamino,
dialkylamino, alkylsulfonyl, alkenylsulfonyl, alkynylsulfo-
nyl, monoalkylcarbonylamino, dialkylcarbonylamino,
monoalkylsulfonylamino, dialkylsulfonylamino, alkylimino,
alkenylimino, alkynylimino, alkylcarbonylimino, alkenyl-
carbonylimino, alkynylcarbonylimino, alkyloxyimino, alk-
enyloxyimino, alkynyloxyimino, alkylcarbonyloxy, alkenyl-
carbonyloxy, alkynylcarbonyloxy,  alkyloxycarbonyl,
alkenyloxycarbonyl, alkynyloxycarbonyl, alkylsulfanyl, alk-
enylsulfanyl, alkynylsulfanyl, monoalkylcarbamoyl, dialky-
Icarbamoyl, monoalkylsulfamoyl, dialkylsulfamoyl, substi-
tuted or unsubstituted aromatic carbocyclyl, substituted or
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unsubstituted non-aromatic carbocyclyl, substituted or
unsubstituted aromatic heterocyclyl, substituted or unsubsti-
tuted non-aromatic heterocyclyl, substituted or unsubstituted
aromatic carbocyclyloxy, substituted or unsubstituted non-
aromatic carbocyclyl, substituted or unsubstituted aromatic
heterocyclyloxy, substituted or unsubstituted non-aromatic
heterocyclyloxy, substituted or unsubstituted aromatic car-
bocyclylamino, substituted or unsubstituted non-aromatic
carbocyclylamino, substituted or unsubstituted aromatic het-
erocyclylamino, substituted or unsubstituted non-aromatic
heterocyclylamino, substituted or unsubstituted aromatic car-
bocyclylcarbonyl, substituted or unsubstituted non-aromatic
carbocyclylcarbonyl, substituted or unsubstituted aromatic
heterocyclylcarbonyl, substituted or unsubstituted non-aro-
matic heterocyclylcarbonyl, substituted or unsubstituted aro-
matic carbocyclyloxycarbonyl, substituted or unsubstituted
non-aromatic carbocyclyloxycarbonyl, substituted or unsub-
stituted aromatic heterocyclyloxycarbonyl, substituted or
unsubstituted non-aromatic heterocyclyloxycarbonyl, aro-
matic carbocyclylcarbonylamino, non-aromatic carbocyclyl-
carbonylamino, aromatic heterocyclylcarbonylamino, non-
aromatic heterocyclylcarbonylamino, aromatic
carbocyclylalkyloxy, mnon-aromatic carbocyclylalkyloxy,
aromatic heterocyclylalkyloxy, non-aromatic heterocyclyla-
lkyloxy, aromatic carbocyclylalkylsulfanyl, non-aromatic
carbocyclylalkylsulfanyl, aromatic heterocyclylalkylsulfa-
nyl, non-aromatic heterocyclylalkylsulfanyl, aromatic car-
bocyclylalkyloxycarbonyl, non-aromatic carbocyclylalky-
loxycarbonyl, aromatic heterocyclylalkyloxycarbonyl, non-
aromatic heterocyclylalkyloxycarbonyl, aromatic
carbocyclylalkylamino, non-aromatic  carbocyclylalky-
lamino, aromatic heterocyclylalkylamino, non-aromatic het-
erocyclylalkylamino, substituted or unsubstituted aromatic
carbocyclylsulfanyl, substituted or unsubstituted non-aro-
matic carbocyclylsulfanyl, substituted or unsubstituted aro-
matic heterocyclylsulfanyl, substituted or unsubstituted non-
aromatic heterocyclylsulfanyl, substituted or unsubstituted
aromatic carbocyclylsulfonyl, substituted or unsubstituted
non-aromatic carbocyclylsulfonyl, substituted or unsubsti-
tuted aromatic heterocyclylsulfonyl, and substituted or
unsubstituted non-aromatic heterocyclylsulfonyl.

The substituents on each ring of “substituted or unsubsti-
tuted aromatic carbocyclic group”, “substituted or unsubsti-
tuted non-aromatic carbocyclic group”, “substituted or
unsubstituted aromatic heterocyclic group”, “substituted or
unsubstituted non-aromatic heterocyclic group”, “substituted
or unsubstituted aromatic carbocycleoxy”, “substituted or
unsubstituted non-aromatic carbocycleoxy”, “substituted or
unsubstituted aromatic heterocycleoxy”, “substituted or
unsubstituted non-aromatic heterocycleoxy”, “substituted or
unsubstituted aromatic carbocycleamino”, “substituted or
unsubstituted non-aromatic carbocycleamino”, “substituted
orunsubstituted aromatic heterocycle amino”, “substituted or
unsubstituted non-aromatic heterocycleamino”, “substituted
or unsubstituted aromatic carbocyclecarbonyl”, “substituted
or unsubstituted non-aromatic carbocyclecarbonyl”, “substi-
tuted or unsubstituted aromatic heterocyclecarbonyl”, “sub-
stituted or unsubstituted non-aromatic heterocyclecarbonyl”,
“substituted or unsubstituted aromatic carbocycleoxycarbo-
nyl”, “substituted or unsubstituted non-aromatic carbocycle-
oxycarbonyl”, “substituted or unsubstituted aromatic hetero-
cycleoxycarbonyl”, “substituted or unsubstituted non-
aromatic  heterocycleoxycarbonyl”,  “substituted  or
unsubstituted aromatic carbocyclesulfanyl”, “substituted or
unsubstituted non-aromatic carbocyclesulfanyl”, “substi-
tuted or unsubstituted aromatic heterocyclesulfanyl”, “sub-
stituted or unsubstituted non-aromatic heterocyclesulfanyl”,
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“substituted or unsubstituted aromatic carbocyclesulfonyl”,
“substituted or unsubstituted non-aromatic carbocyclesulfo-
nyl”, “substituted or unsubstituted aromatic heterocy-
clesulfonyl”, “substituted or unsubstituted non-aromatic het-
erocyclesulfonyl”, “aromatic carbocycle”, “non-aromatic
carbocycle”, “aromatic heterocycle”, and “non-aromatic het-
erocycle” include the following group, and a carbon atom at
any possible position(s) can be substituted with one or more
substituent(s) selected from the following group.
Substituent Group:

Substituent: halogen, hydroxy, carboxy, amino, imino,
hydroxyamino, hydroxyimino, formyl, carbamoyl, sulfa-
moyl, sulfanyl, sulfino, sulfo, thioformyl, thiocarboxy,
dithiocarboxy, thiocarbamoyl, cyano, nitro, azido, hydrazino,
ureido, amidino, guanidino, trialkylsilyl, alkyl, alkenyl, alky-
nyl, haloalkyl, hydroxyalkyl, alkyloxy, alkenyloxy, alkyny-
loxy, haloalkyloxy, alkyloxyalkyl, alkyloxyalkyloxy, alkyl-
carbonyl, alkenylcarbonyl, alkynylcarbonyl,
monoalkylamino, dialkylamino, alkylsulfonyl, alkenylsulfo-
nyl, alkynylsulfonyl, monoalkylcarbonylamino, dialkylcar-
bonylamino, monoalkylsulfonylamino, dialkylsulfony-
lamino, alkylimino, alkenylimino, alkynylimino,
alkylcarbonylimino, alkenylcarbonylimino, alkynylcarbon-
ylimino, alkyloxyimino, alkenyloxyimino, alkynyloxyimino,
alkylcarbonyloxy, alkenylcarbonyloxy, alkynylcarbonyloxy,
alkyloxycarbonyl, alkenyloxycarbonyl, alkynyloxycarbonyl,
alkylsulfanyl, alkenylsulfanyl, alkynylsulfanyl, monoalkyl-
carbamoyl, dialkylcarbamoyl, monoalkylsulfamoyl, dialkyl-
sulfamoyl, aromatic carbocyclic group, non-aromatic car-
bocyclic group, aromatic heterocyclic group, non-aromatic
heterocyclic group, aromatic carbocycleoxy, non-aromatic
carbocycleoxy, aromatic heterocycleoxy, non-aromatic het-
erocycleoxy, aromatic carbocycleamino, non-aromatic car-
bocycle amino, aromatic heterocycleamino, non-aromatic
heterocycleamino, aromatic carbocyclecarbonyl, non-aro-
matic carbocyclecarbonyl, aromatic heterocyclecarbonyl,
non-aromatic heterocyclecarbonyl, aromatic carbocycleoxy-
carbonyl, non-aromatic carbocycleoxycarbonyl, aromatic
heterocycleoxycarbonyl, non-aromatic heterocycleoxycar-
bonyl, non-aromatic heterocycleoxycarbonyl, aromatic car-
bocyclecarbonylamino, non-aromatic carbocyclecarbony-
lamino, aromatic heterocyclecarbonylamino, non-aromatic
heterocyclecarbonylamino, aromatic carbocyclealkyl, non-
aromatic carbocyclealkyl, aromatic heterocyclealkyl, non-
aromatic heterocyclealkyl, aromatic carbocyclealkyloxy,
non-aromatic carbocyclealkyloxy, aromatic heterocyclealky-
loxy, non-aromatic heterocyclealkyloxy, aromatic carbocy-
clealkylsukfanyl, non-aromatic carbocyclealkylsukfanyl,
aromatic heterocyclealkylsukfanyl, non-aromatic heterocy-
clealkylsukfanyl, aromatic carbocyclealkyloxycarbonyl,
non-aromatic carbocyclealkyloxycarbonyl, aromatic hetero-
cyclealkyloxycarbonyl, non-aromatic heterocyclealkyloxy-
carbonyl, aromatic carbocyclealkyloxyalkyl, non-aromatic
carbocyclealkyloxyalkyl, aromatic heterocyclealkyloxy-
alkyl, non-aromatic heterocyclealkyloxyalkyl, aromatic car-
bocyclealkylamino, non-aromatic carbocyclealkylamino,
aromatic heterocyclealkylamino, non-aromatic heterocy-
clealkylamino, aromatic carbocyclesukfanyl, non-aromatic
carbocyclesukfanyl, aromatic heterocyclesukfanyl, non-aro-
matic heterocyclesukfanyl, non-aromatic carbocyclesulfo-
nyl, aromatic carbocyclesulfonyl, aromatic heterocyclesulfo-
nyl, and non-aromatic heterocycle sulfonyl.

“Substituted or unsubstituted non-aromatic carbocyclyl”
and “substituted or unsubstituted non-aromatic heterocyclyl”
can be substituted with “oxo”. Namely, two hydrogen atoms
attached to a carbon atom are replaced with oxo as follows:
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Further, “substituted or unsubstituted non-aromatic car-
bocyclic group™ and “substituted or unsubstituted non-aro-
matic heterocyclic group” may be bridged with alkylene,
alkenylene, or alkynylene, or form a Spiro ring together with
another ring such as cycloalkane, cycloalkene, cycloalkyne,
oxirane, oxetane, and thiolane, as shown below

OF

The above “non-aromatic carbocycle” and “non-aromatic
heterocycle” of “substituted or unsubstituted non-aromatic

[Chemical Formula 22]

T

N (6]

Chemical Formula 23]

carbocycleoxy”, “substituted or unsubstituted non-aromatic
heterocycleoxy”, “substituted or unsubstituted non-aromatic
carbocycleamino™, “substituted or unsubstituted non-aro-

29 <

matic heterocycleamino”, “substituted or unsubstituted non-
aromatic carbocyclecarbonyl”, “substituted or unsubstituted
non-aromatic heterocyclecarbonyl”, “substituted or unsubsti-
tuted non-aromatic carbocycleoxycarbonyl”, “substituted or
unsubstituted non-aromatic heterocycleoxycarbonyl”, “sub-
stituted or unsubstituted non-aromatic carbocyclecarbony-
lamino”, “substituted or unsubstituted non-aromatic hetero-
cyclecarbonylamino”, “substituted or unsubstituted non-
aromatic carbocyclesukfanyl”, “substituted or unsubstituted
non-aromatic heterocyclesukfanyl”, “substituted or unsubsti-
tuted non-aromatic carbocyclesulfonyl”, and “substituted or
unsubstituted non-aromatic heterocyclesulfonyl”, may be
substituted with “oxo” as mentioned above.

Preferred embodiment in the compound represented by the
formula (1) is shown below.

[Formula 24]

@

R3 R,

RS o}
R4

RS
R7
R! is preferably halogen, cyano, nitro, or —X—R!'! (X is a

single bond, —O—, —S—, —NR'*—, —CO—, —SO,—,
—0-CO—, —CO—O—, —NR>_CO—, —CO—
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NR'?>—, —NR'">-CO—0O—, —NR">-CO—NR"—,
—NR'?—S0,—, or —SO,—NR'?— R is a hydrogen
atom, substituted or unsubstituted alkyl, substituted or unsub-
stituted alkenyl, substituted or unsubstituted alkynyl, a sub-
stituted or unsubstituted aromatic carbocyclic group, a sub-
stituted or unsubstituted nonaromatic carbocyclic group, a
substituted or unsubstituted aromatic heterocyclic group, or a
substituted or unsubstituted nonaromatic heterocyclic group,
and R'? and R'? are each independently a hydrogen atom,
substituted or unsubstituted alkyl, substituted or unsubsti-
tuted alkenyl, or substituted or unsubstituted alkynyl).

When X is —NR'?—, —CO—NR'*—, or —SO,—
NR'>—, R'" and R'? may be taken together with an adjacent
nitrogen atom to form a substituted or unsubstituted aromatic
heterocyclic group or a substituted or unsubstituted nonaro-
matic heterocyclic group.

Here, X is preferably a single bond, —O—, —NR'*>—,
—80,—, —NR">—CO—, CO—NR">—, —NR'">—-CO—
O—,—NR!>-CO—NR"*— —NR!*—-S0O,—or —SO,—
NR'*>—, and more preferably a single bond.

R! is more preferably a hydrogen atom, halogen, cyano,
substituted or unsubstituted alkyl, substituted or unsubsti-
tuted alkenyl, substituted or unsubstituted alkynyl, a substi-
tuted or unsubstituted aromatic carbocyclic group, or a sub-
stituted or unsubstituted nonaromatic carbocyclic group,
further preferably a hydrogen atom, halogen, cyano, substi-
tuted or unsubstituted alkyl, substituted or unsubstituted alk-
enyl, or a substituted or unsubstituted aromatic carbocyclic
group, further preferably a hydrogen atom, halogen, cyano, or
substituted or unsubstituted alkyl, particularly preferably
halogen, cyano, or alkyl having 1 to 4 carbon atoms, and most
preferably bromo, cyano, or methyl.

R? is each independently preferably substituted or unsub-
stituted alkyl, substituted or unsubstituted alkenyl, substi-
tuted or unsubstituted alkynyl, substituted or unsubstituted
alkyloxy, substituted or unsubstituted alkenyloxy, substituted
or unsubstituted alkynyloxy, substituted or unsubstituted
alkylsulfanyl, substituted or unsubstituted alkenylsulfanyl, or
substituted or unsubstituted alkynylsulfanyl, more preferably
substituted or unsubstituted alkyloxy, substituted or unsub-
stituted alkenyloxy, or substituted or unsubstituted alkyny-
loxy, further preferably substituted or unsubstituted alkyloxy,
particularly preferably alkyloxy having 1 to 4 carbon atoms,
and most preferably tert-butyloxy.

n is preferably 1 or 2, and particularly preferably 1.

R? is preferably a substituted or unsubstituted aromatic
carbocyclic group, a substituted or unsubstituted nonaro-
matic carbocyclic group, a substituted or unsubstituted aro-
matic heterocyclic group, or a substituted or unsubstituted
nonaromatic heterocyclic group, further preferably, substi-
tuted or unsubstituted phenyl, substituted or unsubstituted
cycloalkenyl, substituted or unsubstituted benzofuryl, substi-
tuted or unsubstituted benzodioxolyl, substituted or unsub-
stituted benzodioxanyl, substituted or unsubstituted dihy-
drobenzofuryl, substituted or unsubstituted chromanyl, or
substituted or unsubstituted benzomorpholinyl, and further
preferably substituted or unsubstituted phenyl or substituted
or unsubstituted chromanyl.

When R? is a substituted or unsubstituted aromatic hetero-
cyclic group or substituted or unsubstituted nonaromatic het-
erocyclic group in which substituted or unsubstituted ben-
zene is condensed, it is preferred that the aromatic
heterocyclic group or nonaromatic heterocyclic group con-
tains at least one oxygen atom.

When R? has a substituent, a preferred substituent is halo-
gen, hydroxy, amino, cyano, oxo, alkyl, alkenyl, alkynyl,
hydroxyalkyl, haloalkyl, alkyloxy, alkenyloxy, alkynyloxy,
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alkyloxyalkyl, haloalkyloxy, monoalkylamino, dialky-
lamino, alkylsulfanyl, alkenylsulfanyl, or alkynylsulfanyl, a
more preferred substituent is halogen, hydroxy, amino, alkyl,
or alkyloxy, a further preferred substituent is fluoro, chloro,
bromo, hydroxy, amino, methyl, ethyl, or methyloxy, and a
particularly preferred substituent is fluoro, chloro, hydroxy,
amino, methyl, or methyloxy.

Specifically, R? preferably has any of the following struc-
tures.

[Formula 25]

R32 R34

X3

W

35 36
R R

Here, R*!, R*?, R*?, R3** and R*® are each independently
preferably a hydrogen atom, halogen, hydroxy, amino, alkyl,
alkenyl, alkynyl, haloalkyl, alkyloxy, alkenyloxy, alkyny-
loxy, or haloalkyloxy, more preferably a hydrogen atom,
halogen, hydroxy, amino, alkyl, or alkyloxy, further prefer-
ably fluoro, chloro, bromo, hydroxy, amino, methyl, ethyl, or
methyloxy, and particularly preferably fluoro, chloro,
hydroxy, amino, methyl, or methyloxy. R*! and R*?, R** and
R?*?,R?? and R** and R** and R’ each independently may be
taken together with an adjacent atom to form an aromatic
carbocyclic ring, a nonaromatic carbocyclic ring, an aromatic
heterocyclic ring, or a nonaromatic heterocyclic ring. The
ring may be substituted by halogen, alkyl, or oxo, and a
five-membered ring or a six-membered ring is preferred.

R3¢ is each independently preferably alkyl, alkenyl, alky-
nyl, or haloalkyl, more preferably alkyl, and particularly
methyl. p is preferably any integer of 0 to 6, and more pref-
erably any integer of 0 to 2. X? is preferably alkylene, alk-
enylene, or alkynylene, more preferably alkylene, and par-
ticularly preferably methylene, ethylene, or propylene.

R? is further preferably a group shown below.

[Formula 26]

el
PPR.0



US 9,199,959 B2

34

33
-continued

[Formula 27]
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s
Q

When R' and R” are not taken together with an adjacent »
atom to form ring A, R? is preferably a group shown below.

OH
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36
-continued
(@]
§ ﬁ ;‘E/}
NH NH
O
O [e] O
N -
NH NH NH
F Cl
Cl Cl

OH

o

F
F
F?

R* is preferably a hydrogen atom, substituted or unsubsti-
tuted alkyl, substituted or unsubstituted alkenyl, substituted
or unsubstituted alkynyl, a substituted or unsubstituted aro-
matic carbocyclic group, a substituted or unsubstituted non-
aromatic carbocyclic group, a substituted or unsubstituted
aromatic heterocyclic group, or a substituted or unsubstituted
nonaromatic heterocyclic group, and most preferably a
hydrogen atom.

R’ is preferably a hydrogen atom, hydroxy, formyl, car-
boxy, carbamoyl, carbamoyloxy, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or unsubstituted alkyloxy,
substituted or unsubstituted alkenyloxy, substituted or unsub-
stituted alkynyloxy, substituted or unsubstituted alkylsulfa-
nyl, substituted or unsubstituted alkenylsulfanyl, substituted
orunsubstituted alkynylsulfanyl, substituted or unsubstituted
alkylcarbonyl, substituted or unsubstituted alkenylcarbonyl,
substituted or unsubstituted alkynylcarbonyl, substituted or
unsubstituted alkyloxycarbonyl, substituted or unsubstituted
alkenyloxycarbonyl, substituted or unsubstituted alkyny-
loxycarbonyl, substituted or unsubstituted monoalkylcar-
bamoyl, substituted or unsubstituted dialkylcarbamoyl, sub-
stituted  or  unsubstituted  monoalkylcarbamoyloxy,
substituted or unsubstituted dialkylcarbamoyloxy, a substi-
tuted or unsubstituted aromatic carbocyclic group, a substi-

tuted or unsubstituted nonaromatic carbocyclic group, a sub-
stituted or unsubstituted aromatic heterocyclic group, a

LO-HD Ha
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substituted or unsubstituted nonaromatic heterocyclic group,
substituted or unsubstituted aromatic carbocyclicoxy, substi-
tuted or unsubstituted nonaromatic carbocyclicoxy, substi-
tuted or unsubstituted aromatic heterocyclicoxy, substituted
or unsubstituted nonaromatic heterocyclicoxy, substituted or
unsubstituted aromatic carbocyclic sulfanyl, substituted or
unsubstituted nonaromatic carbocyclic sulfanyl, substituted
or unsubstituted aromatic heterocyclic sulfanyl, substituted
or unsubstituted nonaromatic heterocyclic sulfanyl, substi-
tuted or unsubstituted aromatic carbocyclic carbonyl, substi-
tuted or unsubstituted nonaromatic carbocyclic carbonyl,
substituted or unsubstituted aromatic heterocyclic carbonyl,
substituted or unsubstituted nonaromatic heterocyclic carbo-
nyl, substituted or unsubstituted aromatic carbocyclic oxy-
carbonyl, substituted or unsubstituted nonaromatic carbocy-
clic oxycarbonyl, substituted or unsubstituted aromatic
heterocyclic oxycarbonyl, substituted or unsubstituted non-
aromatic heterocyclic oxycarbonyl, substituted or unsubsti-
tuted aromatic carbocyclic carbamoyl, substituted or unsub-
stituted nonaromatic carbocyclic carbamoyl, substituted or
unsubstituted aromatic heterocyclic carbamoyl, substituted
or unsubstituted nonaromatic heterocyclic carbamoyl, or
—NR>'R>? (R>! and R*? are each independently a hydrogen
atom, formyl, carbamoyl, carboxy, substituted or unsubsti-
tuted alkyl, substituted or unsubstituted alkenyl, substituted
or unsubstituted alkynyl, substituted or unsubstituted alkyl-
carbonyl, substituted or unsubstituted alkenylcarbonyl, sub-
stituted or unsubstituted alkynylcarbonyl, substituted or
unsubstituted alkylcarbamoyl, substituted or unsubstituted
alkenylcarbamoyl, substituted or unsubstituted alkynylcar-
bamoyl, substituted or unsubstituted alkyloxycarbonyl, sub-
stituted or unsubstituted alkenyloxycarbonyl, substituted or
unsubstituted alkynyloxycarbonyl, a substituted or unsubsti-
tuted aromatic carbocyclic group, a substituted or unsubsti-
tuted nonaromatic carbocyclic group, a substituted or unsub-
stituted aromatic heterocyclic group, a substituted or
unsubstituted nonaromatic heterocyclic group, substituted or
unsubstituted aromatic carbocyclic carbonyl, substituted or
unsubstituted nonaromatic carbocyclic carbonyl, substituted
or unsubstituted aromatic heterocyclic carbonyl, substituted
or unsubstituted nonaromatic heterocyclic carbonyl, substi-
tuted or unsubstituted aromatic carbocyclic carbamoyl, sub-
stituted or unsubstituted nonaromatic carbocyclic carbamoyl,
substituted or unsubstituted aromatic heterocyclic carbam-
oyl, substituted or unsubstituted nonaromatic heterocyclic
carbamoyl, substituted or unsubstituted aromatic carbocyclic
oxycarbonyl, substituted or unsubstituted nonaromatic car-
bocyclic oxycarbonyl, substituted or unsubstituted aromatic
heterocyclic oxycarbonyl, or substituted or unsubstituted
nonaromatic heterocyclic oxycarbonyl), more preferably a
hydrogen atom, substituted or unsubstituted alkyl, a substi-
tuted or unsubstituted aromatic carbocyclic group, a substi-
tuted or unsubstituted nonaromatic carbocyclic group, a sub-
stituted or unsubstituted aromatic heterocyclic group, a
substituted or unsubstituted nonaromatic heterocyclic group,
substituted or unsubstituted aromatic carbocyclic carbamoyl,
or —NR’!R’? (R’ is substituted or unsubstituted aromatic
carbocyclic carbonyl, and R>? is a hydrogen atom), further
preferably a hydrogen atom, a substituted or unsubstituted
aromatic carbocyclic group, a substituted or unsubstituted
nonaromatic carbocyclic group, a substituted or unsubsti-
tuted aromatic heterocyclic group, or a substituted or unsub-
stituted nonaromatic heterocyclic group, and particularly
preferably a hydrogen atom or a substituted or unsubstituted
aromatic carbocyclic group.

R® is further preferably substituted or unsubstituted alkyl-
carbamoyl, substituted or unsubstituted alkenylcarbamoyl,
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substituted or unsubstituted alkyloxy, substituted or unsub-
stituted alkenyloxy, substituted or unsubstituted aromatic car-
bocyclic group carbonyl, substituted or unsubstituted nonaro-
matic carbocyclic group carbonyl, substituted or
unsubstituted aromatic heterocyclic group carbonyl, substi-
tuted or unsubstituted nonaromatic heterocyclic group carbo-
nyl, or substituted or unsubstituted nonaromatic carbocyclic
carbamoyl.

When R has a substituent, a preferred substituent is halo-
gen, hydroxy, amino, cyano, oxo, alkyl, alkenyl, alkynyl,
haloalkyl, hydroxyalkyl, alkyloxy, alkenyloxy, alkynyloxy,
haloalkyloxy, alkyloxyalkyl, monoalkylamino, dialky-
lamino, alkylsulfanyl, alkenylsulfanyl, alkynylsulfanyl, alky-
Icarbonyl, alkenylcarbonyl, alkynylcarbonyl, an aromatic
carbocyclic group, a nonaromatic carbocyclic group, an aro-
matic heterocyclic group, a nonaromatic heterocyclic group,
aromatic carbocyclic group alkyl, nonaromatic carbocyclic
group alkyl, aromatic heterocyclic group alkyl, or nonaro-
matic heterocyclic group alkyl, a more preferred substituent
is halogen, alkyl, hydroxyalkyl, haloalkyl, haloalkyloxy,
alkylcarbonyl, an aromatic carbocyclic group, or an aromatic
heterocyclic group, and a further preferred substituent is
fluoro, chloro, methyl, ethyl, hydroxymethyl, trifluorom-
ethyl, trifluoromethyloxy, acetyl, phenyl, or pyridyl.

In addition, when R’ is crosslinked or a Spiro ring is
formed, preferably, R® is crosslinked by an alkylene, or the
spiro ring is formed with a cycloalkyl ring.

R? is further preferably a group shown below.

B

[Formula 29]
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When R* and R” are not taken together with an adjacent
atom to form ring A, R? is further preferably a group shown

below.

A A |

Formula 31]
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Here, when R* and R” are not taken together with an adja-
cent atom to form ring A, R® is particularly preferably a group

shown below.
[Formula 32] 15 AN a
Z
N
HEIHI Me/islel ©>\ ﬁ 20
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Y is preferably a single bond, alkylene, alkenylene, or
alkynylene (however, when R’ is a hydrogen atom, substi-
tuted or unsubstituted alkyl, substituted or unsubstituted alk-
enyl, or substituted or unsubstituted alkynyl, Y is a single
bond), more preferably a single bond or alkenylene, further
preferably a single bond or vinylene, and particularly prefer-
ably a single bond.

Y is also more preferably alkylene.

RS is preferably a hydrogen atom, halogen, cyano, substi-
tuted or unsubstituted alkyl, substituted or unsubstituted alk-
enyl, substituted or unsubstituted alkynyl, a substituted or
unsubstituted nonaromatic carbocyclic group, or substituted
or unsubstituted alkyloxy, more preferably a hydrogen atom,
substituted or unsubstituted alkyl, substituted or unsubsti-
tuted alkenyl, or substituted or unsubstituted alkynyl, further
preferably substituted or unsubstituted alkyl, or particularly
preferably alkyl having 1 to 4 carbon atoms, and particularly
preferably methyl.

R’ is preferably halogen, cyano, nitro, or —Z—R"! (Zis a
single bond, —O—, —S—, —NR"*—, —CO—, —SO,—,
—0—C0—, —CO—0—, —NR>-CO—, —CO—
NR”>—, —NR”>—CO—0—, —NR2-CO—NR">—,
—NR">—S0,—, or —SO,—NR>—, R”! is a hydrogen
atom, substituted or unsubstituted alkyl, substituted or unsub-
stituted alkenyl, substituted or unsubstituted alkynyl, a sub-
stituted or unsubstituted aromatic carbocyclic group, a sub-
stituted or unsubstituted nonaromatic carbocyclic group, a
substituted or unsubstituted aromatic heterocyclic group, or a
substituted or unsubstituted nonaromatic heterocyclic group,
R7? and R”? are each independently a hydrogen atom, substi-
tuted or unsubstituted alkyl, substituted or unsubstituted alk-
enyl, or substituted or unsubstituted alkynyl), and more pref-
erably —Z—R™*.

When Z is —NR”>—, —CO—NR">—, or —SO,—
NR7>—, R”* and R7* may be taken together with an adjacent
nitrogen atom to form a substituted or unsubstituted aromatic
heterocyclic group or a substituted or unsubstituted nonaro-
matic heterocyclic group.

Here, Z is preferably a single bond, —O—, —NR7>—,
—80,—, —NR™>—CO—, —CO—NR>— —NR>—
CO—0—, —NR>—CO—NR”®—, —NR>-S0,, or

—S0,—NR”*>—, more preferably a single bond, —NR">—
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~NR™ CO—, —CO-NR™, —NR™> CO O,
~NR7>-CO—NH—, —NR™2 SO, -, or —SO,

NR>—, and further preferably a single bond, —NR”>—,
—NR”>-CO—, —NR>-CO—0O—, —NR”>-CO—
NH—, or —NR”>—SO,—. R"! is preferably a hydrogen
atom, substituted or unsubstituted alkyl, a substituted or
unsubstituted aromatic carbocyclic group, or a substituted or
unsubstituted nonaromatic carbocyclic group, and particu-
larly preferably a hydrogen atom, methyl, ethyl, propyl, iso-
propyl, butyl, pentyl, hexyl, alkyl substituted by 1 to 3 halo-
gens, (e.g., trifluoromethyl), cycloalkyl, or phenyl. R7* is
preferably a hydrogen atom or substituted or unsubstituted
alkyl, and more preferably a hydrogen atom or methyl. R”* is
preferably a hydrogen atom.

R7 is further preferably —Z—R"* (Z is a single bond,
—O0—, —NR”?>—, —80,—, —NR”>—CO—, —CO—
NR”?>—, —NR”>-CO—0O—, —NR>-CO—NR"”—,
—NR"2—S0,—, or —SO,—NR”’?>—, R”! is a hydrogen
atom, substituted or unsubstituted alkyl, a substituted or
unsubstituted aromatic carbocyclic group, or a substituted or
unsubstituted nonaromatic carbocyclic group, and R7 and
R”® are each independently a hydrogen atom, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, or
substituted or unsubstituted alkynyl), particularly preferably
—7—R™ (Z is a single bond, —NR”>—, —NR>—CO—,
—CO—NR””—, —NR>-CO—0O—, —NR”>-CO—
NH—, —NR7>—S0,—, or—S0O,—NR”>— R”! isahydro-
gen atom, substituted or unsubstituted alkyl, a substituted or
unsubstituted aromatic carbocyclic group, or a substituted or
unsubstituted nonaromatic carbocyclic group, and R7* is a
hydrogen atom or substituted or unsubstituted alkyl), and
most preferably —Z—R"" (Z is a single bond, —NR">*—
—NR”>—-CO—, —NR>-CO—0—, —NR>-CO—
NH—, or —NR”>—S0,—, R”! is a hydrogen atom, substi-
tuted or unsubstituted alkyl, a substituted or unsubstituted
aromatic carbocyclic group, or a substituted or unsubstituted
nonaromatic carbocyclic group, and R”? is a hydrogen atom

or substituted or unsubstituted alkyl).

In addition, Z is preferably —O—, —SQ,—, —NR>—
CO—, —CO—NR">—, —NR">—-CO—0O—, —NR">—
CO—NR"”?—, —NR72—SOz—, or —SOz—NRn—, more
preferably —NR>—CO—, —CO—NR>—, —NR*—
CO—0O—, —NR>-CO—NH—, —NR’>-SO,—, or
—SO,—NR”>—, and further preferably —NR>—CO—,
—NR”>-CO—0O—, —NR”>—-CO—NH—, or —NR">—
SO,—.

Here, R”* is preferably a hydrogen atom, substituted or
unsubstituted alkyl, a substituted or unsubstituted aromatic
carbocyclic group, or a substituted or unsubstituted nonaro-
matic carbocyclic group. Substituted or unsubstituted alk-
enyl, a substituted or unsubstituted aromatic heterocyclic
group, or a substituted or unsubstituted nonaromatic hetero-
cyclic group is also preferred.

R7 is further preferably a group shown below.

[Formula 33]
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Here, R! and R7 may be taken together with an adjacent
atom to form ring A. Ring A may be substituted by 1 to a
plurality of R¥s and preferably 1 to 7 R*s. Specifically, the
compound represented by the formula (I) may be a compound
represented by following formula (II).

[Formula 42]
an

R,

Preferred embodiment in the compound represented by the
formula (II) is shown below.

Ring A is preferably an aromatic carbocyclic ring, a non-
aromatic carbocyclic ring, an aromatic heterocyclic ring or a
nonaromatic heterocyclic ring, and more preferably an aro-
matic heterocyclic ring or a nonaromatic heterocyclic ring. In
addition, ring A is preferably a five-membered ring or a six-
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membered ring. Ring A is further preferably a five-membered
or six-membered aromatic heterocyclic ring or nonaromatic
heterocyclic ring, and particularly preferably thiazole,
oxazole, imidazole, thiadiazole, oxadiazole, triazole, furan,
thiophene, pyrrole, isothiazole, isoxazole, pyrazole, pyridine,
pyridazine, pyrimidine, pyrazine, tetrahydropyran, thiane,
piperidine, morpholine, thiomorpholine, piperazine, diox-
ane, hexahydropyrimidine, tetrahydrofuran, tetrahy-
drothiophene, pyrrolidine, dioxolane, oxazoline, thiazoli-
dine, imidazoline, isothiadiazolidine, or thiadiazolidine, and
most preferably thiazole, imidazole, pyrrole, pyridine, pyrro-
lidine, dioxolane, oxazoline, imidazoline, tetrahydropyran,
piperidine, morpholine, thiomorpholine, dioxane, pipera-
zine, or hexahydropyrimidine.

Two atoms of the portion in which ring A is fused with a
benzene ring of the scaffold are carbon atoms.

R is each independently, preferably halogen, cyano, nitro,
oxo, or —X*—R*!' more preferably halogen, cyano, oxo, or
—X*A—R*, and further preferably oxo or —X<—R4'—.

Here, X* is preferably a single bond, —O—, —S—,
—NR**—, —CO—, —SO,—, —0—CO—, —CO—0—,
—NR**—CO—, —CO—NR**—, —NR**-CO—0—,
—CO—O—NR**—, —O—CO—NR**—, —NR**—-0—
CO—, —CO—NR**—0—, —O—NR**—CO—,
—NR**-CO—NR*—, —NR**-80,—, or —SO,—
NR#*—, more preferably a single bond, —O—, —S—,
—NR**—, —CO—, —S0O,—, —NR**—CO—, —CO—
NR#*—, —NR*>—-CO—NR**—, —NR**-S0,—, or
—S0O,—NR**— and further preferably a single bond,
—0—, —S—, —NR**—, —CO—, —SO,—, —NR**—
CO—, CO—NR**—, or —NR*>*—CO—NR**—.

R*! is preferably a hydrogen atom, substituted or unsub-
stituted alkyl, substituted or unsubstituted alkenyl, substi-
tuted or unsubstituted alkynyl, a substituted or unsubstituted
aromatic carbocyclic group, a substituted or unsubstituted
nonaromatic carbocyclic group, a substituted or unsubsti-
tuted aromatic heterocyclic group, or a substituted or unsub-
stituted nonaromatic heterocyclic group, more preferably a
hydrogen atom, substituted or unsubstituted alkyl, substituted
or unsubstituted alkenyl, a substituted or unsubstituted aro-
matic carbocyclic group, a substituted or unsubstituted non-
aromatic carbocyclic group, a substituted or unsubstituted
aromatic heterocyclic group, or a substituted or unsubstituted
nonaromatic heterocyclic group, and further preferably a
hydrogen atom, substituted or unsubstituted alkyl, substituted
or unsubstituted alkenyl, a substituted or unsubstituted aro-
matic carbocyclic group, or a substituted or unsubstituted
nonaromatic carbocyclic group. R** and R*? are each inde-
pendently, preferably a hydrogen atom, substituted or unsub-
stituted alkyl, substituted or unsubstituted alkenyl, or substi-
tuted or unsubstituted alkynyl, and when X is —NR**—
—CO—NR*—, CO—O—NR**—, —O—CO—NR**—
or—S0O,—NR**— R*! and R*? may be taken together with
an adjacent nitrogen atom to form a substituted or unsubsti-
tuted aromatic heterocyclic group, or a substituted or unsub-
stituted nonaromatic heterocyclic group, and more preferably
a hydrogen atom or substituted or unsubstituted alkyl.

R* is particularly preferably substituted or unsubstituted
alkyl having 1 to 4 carbon atoms (examples: methyl, benzyl),
substituted or unsubstituted alkenyl having 1 to 4 carbon
atoms, substituted or unsubstituted alkylsulfonyl having 1 to
4 carbon atoms, substituted or unsubstituted alkylcarbonyl
having 1 to 4 carbon atoms, substituted or unsubstituted
monoalkylcarbamoyl having 1 to 4 carbon atoms, substituted
or unsubstituted monoalkylcarbonylamino having 1 to 4 car-
bon atoms, substituted or unsubstituted alkylcarbamoy-
lamino having 1 to 4 carbon atoms, hydroxy, amino, oxo, or
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substituted or unsubstituted aromatic carbocyclic sulfonyl,
substituted or unsubstituted aromatic carbocyclic carbonyl,
substituted or unsubstituted nonaromatic carbocyclic carbo-
nyl, substituted or unsubstituted aromatic carbocyclic car-
bamoyl, substituted or unsubstituted nonaromatic carbocy-
clic carbamoyl, or substituted or unsubstituted aromatic
carbocyclic carbonylamino. The aromatic carbocyclic ring is
preferably benzene or naphthalene. The nonaromatic car-
bocyclic ring is preferably cycloalkyl.

m is preferably an integer of any of 0 to 7, more preferably
an integer of any of 0 to 4, and further preferably an integer of
any of O to 2.

R? is each independently preferably substituted or unsub-
stituted alkyl, substituted or unsubstituted alkenyl, substi-
tuted or unsubstituted alkynyl, substituted or unsubstituted
alkyloxy, substituted or unsubstituted alkenyloxy, substituted
or unsubstituted alkynyloxy, substituted or unsubstituted
alkylsulfanyl, substituted or unsubstituted alkenylsulfanyl, or
substituted or unsubstituted alkynylsulfanyl, more preferably
substituted or unsubstituted alkyloxy, substituted or unsub-
stituted alkenyloxy, or substituted or unsubstituted alkyny-
loxy, further preferably substituted or unsubstituted alkyloxy,
particularly preferably alkyloxy having 1 to 4 carbon atoms,
and most preferably tert-butyloxy.

n is preferably 1 or 2, and particularly preferably 1.

R? is preferably a substituted or unsubstituted aromatic
carbocyclic group, a substituted or unsubstituted nonaro-
matic carbocyclic group, a substituted or unsubstituted aro-
matic heterocyclic group, or a substituted or unsubstituted
nonaromatic heterocyclic group, more preferably, substituted
or unsubstituted phenyl, substituted or unsubstituted
cycloalkenyl, substituted or unsubstituted benzofuryl, substi-
tuted or unsubstituted benzodioxolyl, substituted or unsub-
stituted benzodioxanyl, substituted or unsubstituted dihy-
drobenzofuryl, substituted or unsubstituted chromanyl, or
substituted or unsubstituted benzomorpholinyl, and further
preferably substituted or unsubstituted phenyl or substituted
or unsubstituted chromanyl.

When R? is a substituted or unsubstituted aromatic hetero-
cyclic group or substituted or unsubstituted nonaromatic het-
erocyclic group in which substituted or unsubstituted ben-
zene is condensed, it is preferred that the aromatic
heterocyclic group or nonaromatic heterocyclic group con-
tains at least one oxygen atom.

When R? has a substituent, a preferred substituent is halo-
gen, hydroxy, amino, cyano, oxo, alkyl, alkenyl, alkynyl,
hydroxyalkyl, alkyloxy, alkenyloxy, alkynyloxy, alkyloxy-
alkyl, monoalkylamino, dialkylamino, alkylsulfanyl, alk-
enylsulfanyl, or alkynylsulfanyl, a more preferred substituent
is halogen, alkyl, or alkyloxy, a further preferred substituent is
fluoro, chloro, bromo, alkyl having 1 to 4 carbon atoms (ex-
amples: methyl, ethyl), or alkyloxy having 1 to 4 carbon
atoms (example: methyloxy), and a particularly preferred
substituent is chloro or methyl.

R? is further preferably a group shown below.

0P

[Formula 43]
Cl

Q
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R? is particularly preferably a group shown below.

y

R* is preferably a hydrogen atom, substituted or unsubsti-
tuted alkyl, substituted or unsubstituted alkenyl, substituted
or unsubstituted alkynyl, a substituted or unsubstituted aro-
matic carbocyclic group, a substituted or unsubstituted non-
aromatic carbocyclic group, a substituted or unsubstituted
aromatic heterocyclic group, or a substituted or unsubstituted
nonaromatic heterocyclic group, and most preferably a
hydrogen atom.

R’ is preferably a hydrogen atom, hydroxy, formyl, car-
boxy, carbamoyl, carbamoyloxy, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or unsubstituted alkyloxy,
substituted or unsubstituted alkenyloxy, substituted or unsub-
stituted alkynyloxy, substituted or unsubstituted alkylsulfa-
nyl, substituted or unsubstituted alkenylsulfanyl, substituted
orunsubstituted alkynylsulfanyl, substituted or unsubstituted
alkylcarbonyl, substituted or unsubstituted alkenylcarbonyl,
substituted or unsubstituted alkynylcarbonyl, substituted or
unsubstituted alkyloxycarbonyl, substituted or unsubstituted
alkenyloxycarbonyl, substituted or unsubstituted alkyny-
loxycarbonyl, substituted or unsubstituted monoalkylcar-
bamoyl, substituted or unsubstituted dialkylcarbamoyl, sub-
stituted or  unsubstituted  monoalkylcarbamoyloxy,
substituted or unsubstituted dialkylcarbamoyloxy, a substi-
tuted or unsubstituted aromatic carbocyclic group, a substi-
tuted or unsubstituted nonaromatic carbocyclic group, a sub-
stituted or unsubstituted aromatic heterocyclic group, a
substituted or unsubstituted nonaromatic heterocyclic group,
substituted or unsubstituted aromatic carbocyclicoxy, substi-

[Formula 44]
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tuted or unsubstituted nonaromatic carbocyclicoxy, substi-
tuted or unsubstituted aromatic heterocyclicoxy, substituted
or unsubstituted nonaromatic heterocyclicoxy, substituted or
unsubstituted aromatic carbocyclic sulfanyl, substituted or
unsubstituted nonaromatic carbocyclic sulfanyl, substituted
or unsubstituted aromatic heterocyclic sulfanyl, substituted
or unsubstituted nonaromatic heterocyclic sulfanyl, substi-
tuted or unsubstituted aromatic carbocyclic carbonyl, substi-
tuted or unsubstituted nonaromatic carbocyclic carbonyl,
substituted or unsubstituted aromatic heterocyclic carbonyl,
substituted or unsubstituted nonaromatic heterocyclic carbo-
nyl, substituted or unsubstituted aromatic carbocyclic oxy-
carbonyl, substituted or unsubstituted nonaromatic carbocy-
clic oxycarbonyl, substituted or unsubstituted aromatic
heterocyclic oxycarbonyl, substituted or unsubstituted non-
aromatic heterocyclic oxycarbonyl, substituted or unsubsti-
tuted aromatic carbocyclic carbamoyl, substituted or unsub-
stituted nonaromatic carbocyclic carbamoyl, substituted or
unsubstituted aromatic heterocyclic carbamoyl, substituted
or unsubstituted nonaromatic heterocyclic carbamoyl, or
—NR>'R>? (R*! and R*? are each independently a hydrogen
atom, formyl, carbamoyl, carboxy, substituted or unsubsti-
tuted alkyl, substituted or unsubstituted alkenyl, substituted
or unsubstituted alkynyl, substituted or unsubstituted alkyl-
carbonyl, substituted or unsubstituted alkenylcarbonyl, sub-
stituted or unsubstituted alkynylcarbonyl, substituted or
unsubstituted alkylcarbamoyl, substituted or unsubstituted
alkenylcarbamoyl, substituted or unsubstituted alkynylcar-
bamoyl, substituted or unsubstituted alkyloxycarbonyl, sub-
stituted or unsubstituted alkenyloxycarbonyl, substituted or
unsubstituted alkynyloxycarbonyl, a substituted or unsubsti-
tuted aromatic carbocyclic group, a substituted or unsubsti-
tuted nonaromatic carbocyclic group, a substituted or unsub-
stituted aromatic heterocyclic group, a substituted or
unsubstituted nonaromatic heterocyclic group, substituted or
unsubstituted aromatic carbocyclic carbonyl, substituted or
unsubstituted nonaromatic carbocyclic carbonyl, substituted
or unsubstituted aromatic heterocyclic carbonyl, substituted
or unsubstituted nonaromatic heterocyclic carbonyl, substi-
tuted or unsubstituted aromatic carbocyclic carbamoyl, sub-
stituted or unsubstituted nonaromatic carbocyclic carbamoyl,
substituted or unsubstituted aromatic heterocyclic carbam-
oyl, substituted or unsubstituted nonaromatic heterocyclic
carbamoyl, substituted or unsubstituted aromatic carbocyclic
oxycarbonyl, substituted or unsubstituted nonaromatic car-
bocyclic oxycarbonyl, substituted or unsubstituted aromatic
heterocyclic oxycarbonyl, or substituted or unsubstituted
nonaromatic heterocyclic oxycarbonyl), more preferably a
hydrogen atom, substituted or unsubstituted alkyl, a substi-
tuted or unsubstituted aromatic carbocyclic group, a substi-
tuted or unsubstituted nonaromatic carbocyclic group, a sub-
stituted or unsubstituted aromatic heterocyclic group, a
substituted or unsubstituted nonaromatic heterocyclic group,
substituted or unsubstituted aromatic carbocyclic carbamoyl,
or —NR’'R? (R”! is substituted or unsubstituted aromatic
carbocyclic carbonyl, and R>? is a hydrogen atom), and fur-
ther preferably a substituted or unsubstituted aromatic car-
bocyclic group.

When R* has a substituent, a preferred substituent is halo-
gen, hydroxy, amino, cyano, oxo, alkyl, alkenyl, alkynyl,
hydroxyalkyl, alkyloxy, alkenyloxy, alkynyloxy, alkyloxy-
alkyl, monoalkylamino, dialkylamino, alkylsulfanyl, alk-
enylsulfanyl, alkenylsulfanyl, alkylcarbonyl, alkenylcarbo-
nyl, alkynylcarbonyl, an aromatic carbocyclic group, a
nonaromatic carbocyclic group, an aromatic heterocyclic
group, a nonaromatic heterocyclic group, aromatic carbocy-
clic group alkyl, nonaromatic carbocyclic group alkyl, aro-
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matic heterocyclic group alkyl, or nonaromatic heterocyclic
group alkyl, a more preferred substituent is halogen, alkyl, or
alkylcarbonyl, and a further preferred substituent is chloro or
alkyl having 1 to 4 carbon atoms (example: methyl).

In addition, when R> is crosslinked or a Spiro ring is
formed, preferably, R® is crosslinked by an alkylene, or the
Spiro ring is formed with a cycloalkyl ring.

R? is further preferably a group shown below.

[Formula 45]
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R? is particularly preferably a group shown below.

A

Y is preferably a single bond, alkylene, alkenylene, or
alkynylene, more preferably a single bond or alkenylene,
further preferably a single bond or vinylene, and particularly
preferably a single bond.

However, when R® is a hydrogen atom, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, or
substituted or unsubstituted alkynyl, Y is a single bond.

R® is preferably a hydrogen atom, halogen, cyano, substi-
tuted or unsubstituted alkyl, substituted or unsubstituted alk-
enyl, substituted or unsubstituted alkynyl, a substituted or
unsubstituted nonaromatic carbocyclic group, or substituted
or unsubstituted alkyloxy, more preferably a hydrogen atom,
substituted or unsubstituted alkyl, substituted or unsubsti-
tuted alkenyl, or substituted or unsubstituted alkynyl, further
preferably substituted or unsubstituted alkyl, or particularly
preferably alkyl having 1 to 4 carbon atoms, and particularly
preferably methyl.

Preferred embodiments of the compound represented by
the formula (I) include 1) to 180) and 201) to 240) as follows.

Formula 46]

[Formula 47]

@

R3 R,

1) Compound wherein R! is a hydrogen atom, R? is substi-
tuted or unsubstituted alkyloxy, nis 1, R® is a substituted or
unsubstituted aromatic carbocyclic group, R*is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR7*—,
R”! is a hydrogen atom, and R"? is a hydrogen atom).

2) Compound wherein R' is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R is a substituted or unsub-
stituted aromatic carbocyclic group, R*is ahydrogen atom,
R’ is a substituted or unsubstituted aromatic carbocyclic
group, Y is a single bond, R® is substituted or unsubstituted
alkyl, and R” is —Z—R"* (Z is —NR”>—, R"! is a hydro-
gen atom, and R”? is a hydrogen atom).

3) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted aromatic carbocyclic
group, R* is a hydrogen atom, R® is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is —Z—R™* (Z
is —NR”>—, R"! is a hydrogen atom, and R7? is a hydro-
gen atom).

4) Compound wherein R* is a hydrogen atom, R? is substi-
tuted or unsubstituted alkyloxy, nis 1, R® is a substituted or
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unsubstituted nonaromatic carbocyclic group, R* is a
hydrogen atom, R is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"" (Z is
—NR”>—, R"" is a hydrogen atom, and R”? is a hydrogen
atom).

5) Compound wherein R' is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted nonaromatic carbocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, RS is substituted or
unsubstituted alkyl, and R is —Z—R"* (Z is —NR">—,
R7! is a hydrogen atom, and R”* is a hydrogen atom).

6) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R*
is a substituted or unsubstituted nonaromatic carbocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl,and R” is—Z—R" (Z
is —NR7>—, R"* is a hydrogen atom, and R is a hydro-
gen atom).

7) Compound wherein R* is a hydrogen atom, R? is substi-
tuted or unsubstituted alkyloxy, nis 1, R is a substituted or
unsubstituted aromatic heterocyclic group, R* is a hydro-
gen atom, R® is a substituted or unsubstituted aromatic
carbocyclic group, Y is a single bond, RS is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—,
R7! is a hydrogen atom, and R”* is a hydrogen atom).

8) Compound wherein R! is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted aromatic heterocyclic group, R* is a hydrogen
atom, R’ is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—,
R7! is a hydrogen atom, and R”* is a hydrogen atom).

9) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R*
is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is—Z—R"* (Z
is —NR’>—, R”! is a hydrogen atom, and R7* is a hydro-
gen atom).

10) Compound wherein R" is a hydrogen atom, R? is substi-
tuted or unsubstituted alkyloxy, nis 1, R is a substituted or
unsubstituted nonaromatic heterocyclic group, R* is a
hydrogen atom, R’ is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"" (Z is
—NR”>—, R"! is a hydrogen atom, and R”? is a hydrogen
atom).

11) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted nonaromatic heterocyclic group, R* is a hydrogen
atom, R’ is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R is —Z—R"* (Z is —NR">—,
R7! is a hydrogen atom, and R7? is a hydrogen atom).

12) Compound wherein R* is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted nonaromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is—Z—R"* (Z
is —NR7>—, R"* is a hydrogen atom, and R is a hydro-
gen atom).
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13) Compound wherein R* is a hydrogen atom, R? is substi-
tuted or unsubstituted alkyloxy, nis 1, R? is a substituted or
unsubstituted aromatic carbocyclic group, R*is a hydrogen
atom, R> is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R® is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—,
R7! is substituted or unsubstituted alkyl, and R7* is a hydro-
gen atom).

14) Compound wherein R! is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R is a substituted or unsub-
stituted aromatic carbocyclic group, R*is ahydrogen atom,
R’ is a substituted or unsubstituted aromatic carbocyclic
group, Y is a single bond, R® is substituted or unsubstituted
alkyl, and R” is —Z—R"* (Z is —NR7>—, R”! is substi-
tuted or unsubstituted alkyl, and R”? is a hydrogen atom).

15) Compound wherein R* is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy,nis 1, R*
is a substituted or unsubstituted aromatic carbocyclic
group, R* is a hydrogen atom, R® is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is —Z—R™* (Z
is —NR7>—, R"! is substituted or unsubstituted alkyl, and
R7?is a hydrogen atom).

16) Compound wherein R* is a hydrogen atom, R? is substi-
tuted or unsubstituted alkyloxy, nis 1, R® is a substituted or
unsubstituted nonaromatic carbocyclic group, R* is a
hydrogen atom, R® is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR”>—, R is substituted or unsubstituted alkyl, and
R7? is a hydrogen atom).

17) Compound wherein R' is halogen, R is substituted or
unsubstituted alkyloxy, n is 1, R? is a substituted or unsub-
stituted nonaromatic carbocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—,
R7! is substituted or unsubstituted alkyl, and R7? is a hydro-
gen atom).

18) Compound wherein R* is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy,nis 1, R*
is a substituted or unsubstituted nonaromatic carbocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is —Z—R™* (Z
is —NR7>—, R"! is substituted or unsubstituted alkyl, and
R7?is a hydrogen atom).

19) Compound wherein R* is a hydrogen atom, R? is substi-
tuted or unsubstituted alkyloxy, nis 1, R? is a substituted or
unsubstituted aromatic heterocyclic group, R* is a hydro-
gen atom, R® is a substituted or unsubstituted aromatic
carbocyclic group, Y is a single bond, R® is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR"*—,
R7! is substituted or unsubstituted alkyl, and R7* is a hydro-
gen atom).

20) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R is a substituted or unsub-
stituted aromatic heterocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR7*—,
R7! is substituted or unsubstituted alkyl, and R7? is a hydro-
gen atom).

21) Compound wherein R is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy,nis 1, R*
is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
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stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is—Z—R"* (Z
is —NR”>—, R"" is substituted or unsubstituted alkyl, and
R7? is a hydrogen atom).

22) Compound wherein R! is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R is a substituted or
unsubstituted nonaromatic heterocyclic group, R* is a
hydrogen atom, R is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, RS is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"" (Z is
—NR7>—, R"* is substituted or unsubstituted alkyl, and
R7? is a hydrogen atom).

23) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted nonaromatic heterocyclic group, R' is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, RS is substituted or
unsubstituted alkyl, and R is —Z—R"* (Z is —NR">—,
R7* is substituted or unsubstituted alkyl, and R’?is a hydro-
gen atom).

24) Compound wherein R is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R*
is a substituted or unsubstituted nonaromatic heterocyclic
group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is—Z—R"* (Z
is —NR’>— R! is substituted or unsubstituted alkyl, and
R7? is a hydrogen atom).

25) Compound wherein R! is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R is a substituted or
unsubstituted aromatic carbocyclic group, R*is ahydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—,
R7* is substituted or unsubstituted alkyl, and R7? is substi-
tuted or unsubstituted alkyl).

26) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted aromatic carbocyclic group, R* is a hydrogen atom,
R’ is a substituted or unsubstituted aromatic carbocyclic
group, Y is a single bond, R® is substituted or unsubstituted
alkyl, and R” is —Z—R"* (Z is —NR”>—, R"" is substi-
tuted or unsubstituted alkyl, and R"* is substituted or
unsubstituted alkyl).

27) Compound wherein R* is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R*
is a substituted or unsubstituted aromatic carbocyclic
group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is—Z—R"* (Z
is —NR7>— R! is substituted or unsubstituted alkyl, and
R7? is substituted or unsubstituted alkyl).

28) Compound wherein R is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R® is a substituted or
unsubstituted nonaromatic carbocyclic group, R* is a
hydrogen atom, R’ is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"" (Z is
—NR7>—, R"* is substituted or unsubstituted alkyl, and
R7? is substituted or unsubstituted alkyl).

29) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted nonaromatic carbocyclic group, R* is a hydrogen
atom, R’ is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
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unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—,
R7! is substituted or unsubstituted alkyl, and R”* is substi-
tuted or unsubstituted alkyl).

30) Compound wherein R is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted nonaromatic carbocyclic
group, R* is a hydrogen atom, R® is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is —Z—R™* (Z
is —NR7>—, R"! is substituted or unsubstituted alkyl, and
R7? is substituted or unsubstituted alkyl).

31) Compound wherein R! is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R® is a substituted or
unsubstituted aromatic heterocyclic group, R* is a hydro-
gen atom, R® is a substituted or unsubstituted aromatic
carbocyclic group, Y is a single bond, R® is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—,
R”! is substituted or unsubstituted alkyl, and R’ is substi-
tuted or unsubstituted alkyl).

32) Compound wherein R’ is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R? is a substituted or unsub-
stituted aromatic heterocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—,
R7! is substituted or unsubstituted alkyl, and R”* is substi-
tuted or unsubstituted alkyl).

33) Compound wherein R* is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy,nis 1, R*
is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is —Z—R™* (Z
is —NR7>—, R"! is substituted or unsubstituted alkyl, and
R7? is substituted or unsubstituted alkyl).

34) Compound wherein R is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R® is a substituted or
unsubstituted nonaromatic heterocyclic group, R* is a
hydrogen atom, R® is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR”>—, R is substituted or unsubstituted alkyl, and
R7? is substituted or unsubstituted alkyl).

35) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R? is a substituted or unsub-
stituted nonaromatic heterocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR7*—,
R”! is substituted or unsubstituted alkyl, and R’ is substi-
tuted or unsubstituted alkyl).

36) Compound wherein R* is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy,nis 1, R*
is a substituted or unsubstituted nonaromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
is —NR7>—, R"! is substituted or unsubstituted alkyl, and
R7? is substituted or unsubstituted alkyl).

37) Compound wherein R is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R? is a substituted or
unsubstituted aromatic carbocyclic group, R*is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"! (Z is —NR">—
CO—, R™ is a hydrogen atom, and R”? is a hydrogen
atom).
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38) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted aromatic carbocyclic group, R* is a hydrogen atom,
R? is a substituted or unsubstituted aromatic carbocyclic
group, Y is a single bond, R® is substituted or unsubstituted
alkyl, and R” is —Z—R™ (Z is —NR">—CO—,R"'is a
hydrogen atom, and R”? is a hydrogen atom).

39) Compound wherein R is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted aromatic carbocyclic
group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl,and R” is—Z—R"* (Z
is —NR”>—CO—, R"! is a hydrogen atom, and R7? is a
hydrogen atom).

40) Compound wherein R! is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R is a substituted or
unsubstituted nonaromatic carbocyclic group, R* is a
hydrogen atom, R is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, RS is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR>—CO—, R is a hydrogen atom, and R7* is a
hydrogen atom).

41) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted nonaromatic carbocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—
CO—, R"! is a hydrogen atom, and R”? is a hydrogen
atom).

42) Compound wherein R is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted nonaromatic carbocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is—Z—R" (Z
is —NR7>—CO—, R"! is a hydrogen atom, and R"? is a
hydrogen atom).

43) Compound wherein R! is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R is a substituted or
unsubstituted aromatic heterocyclic group, R* is a hydro-
gen atom, R is a substituted or unsubstituted aromatic
carbocyclic group, Y is a single bond, RS is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR"*—
CO—, R"! is a hydrogen atom, and R"? is a hydrogen
atom).

44) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted aromatic heterocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—
CO—, R"! is a hydrogen atom, and R”? is a hydrogen
atom).

45) Compound wherein R* is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R*
is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is—Z—R"* (Z
is —NR7>—CO—, R"! is a hydrogen atom, and R"? is a
hydrogen atom).

46) Compound wherein R is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R is a substituted or
unsubstituted nonaromatic heterocyclic group, R* is a
hydrogen atom, R’ is a substituted or unsubstituted aro-
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matic carbocyclic group, Y is a single bond, R® is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR”>—CO—, R is a hydrogen atom, and R7? is a
hydrogen atom).

47) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R is a substituted or unsub-
stituted nonaromatic heterocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"! (Z is —NR">—
CO—, R™ is a hydrogen atom, and R”? is a hydrogen
atom).

48) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted nonaromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
is —NR7>—CO—, R”! is a hydrogen atom, and R7* is a
hydrogen atom).

49) Compound wherein R is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R? is a substituted or
unsubstituted aromatic carbocyclic group, R*is a hydrogen
atom, R> is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R® is substituted or
unsubstituted alkyl, and R” is —Z—R"! (Z is —NR">—
CO—, R7! is substituted or unsubstituted alkyl, and R”* is
a hydrogen atom).

50) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R is a substituted or unsub-
stituted aromatic carbocyclic group, R*is ahydrogen atom,
R’ is a substituted or unsubstituted aromatic carbocyclic
group, Y is a single bond, R® is substituted or unsubstituted
alkyl, and R” is —Z—R"* (Z is —NR”>—CO—, R™* is
substituted or unsubstituted alkyl, and R”? is a hydrogen
atom).

51) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy,nis 1, R*
is a substituted or unsubstituted aromatic carbocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
is —NR>—CO—, R"* is substituted or unsubstituted
alkyl, and R7? is a hydrogen atom).

52) Compound wherein R is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R? is a substituted or
unsubstituted nonaromatic carbocyclic group, R* is a
hydrogen atom, R is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R® is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR>—CO—, R"! is substituted or unsubstituted alkyl,
and R7? is a hydrogen atom).

53) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R is a substituted or unsub-
stituted nonaromatic carbocyclic group, R* is a hydrogen
atom, R> is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR7>—
CO—, R"! is substituted or unsubstituted alkyl, and R is
a hydrogen atom).

54) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted nonaromatic carbocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
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is —NR7>—-CO—, R"" is substituted or unsubstituted
alkyl, and R"? is a hydrogen atom).

55) Compound wherein R! is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R is a substituted or
unsubstituted aromatic heterocyclic group, R* is a hydro-
gen atom, R® is a substituted or unsubstituted aromatic
carbocyclic group, Y is a single bond, RS is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR"*—
CO—, R"! is substituted or unsubstituted alkyl, and R”* is
a hydrogen atom).

56) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted aromatic heterocyclic group, R* is a hydrogen
atom, R’ is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—
CO—, R"! is substituted or unsubstituted alkyl, and R7? is
a hydrogen atom).

57) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is—Z—R" (Z
is —NR7>—-CO—, R"! is substituted or unsubstituted
alkyl, and R"? is a hydrogen atom).

58) Compound wherein R! is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R is a substituted or
unsubstituted nonaromatic heterocyclic group, R* is a
hydrogen atom, R’ is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, RS is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR>—CO—, R"! is substituted or unsubstituted alkyl,
and R”? is a hydrogen atom).

59) Compound wherein R' is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted nonaromatic heterocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR>—
CO—, R"! is substituted or unsubstituted alkyl, and R7* is
a hydrogen atom).

60) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted nonaromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is—Z—R"* (Z
is —NR7>—-CO—, R"" is substituted or unsubstituted
alkyl, and R"? is a hydrogen atom).

61) Compound wherein R! is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R is a substituted or
unsubstituted aromatic carbocyclic group, R*is ahydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR>—
CO—, R"! is substituted or unsubstituted alkyl, and R”* is
substituted or unsubstituted alkyl).

62) Compound wherein R' is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted aromatic carbocyclic group, R* is a hydrogen atom,
R’ is a substituted or unsubstituted aromatic carbocyclic
group, Y is a single bond, R® is substituted or unsubstituted
alkyl, and R” is —Z—R"! (Z is —NR”>—CO—, R™" is
substituted or unsubstituted alkyl, and R7? is substituted or
unsubstituted alkyl).
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63) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted aromatic carbocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
is —NR7>—CO—, R”! is substituted or unsubstituted
alkyl, and R7? is substituted or unsubstituted alkyl).

64) Compound wherein R! is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R® is a substituted or
unsubstituted nonaromatic carbocyclic group, R* is a
hydrogen atom, R is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R® is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR>—CO—, R”! is substituted or unsubstituted alkyl,
and R"? is substituted or unsubstituted alkyl).

65) Compound wherein R' is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R is a substituted or unsub-
stituted nonaromatic carbocyclic group, R* is a hydrogen
atom, R> is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R® is substituted or
unsubstituted alkyl, and R” is —Z—R"! (Z is —NR">—
CO—, R7! is substituted or unsubstituted alkyl, and R”* is
substituted or unsubstituted alkyl).

66) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted nonaromatic carbocyclic
group, R* is a hydrogen atom, R® is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is —Z—R™* (Z
is —NR>—CO—, R"* is substituted or unsubstituted
alkyl, and R7? is substituted or unsubstituted

67) Compound wherein R! is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R® is a substituted or
unsubstituted aromatic heterocyclic group, R* is a hydro-
gen atom, R® is a substituted or unsubstituted aromatic
carbocyclic group, Y is a single bond, R® is substituted or
unsubstituted alkyl, and R” is —Z—R"! (Z is —NR">—
CO—, R"! is substituted or unsubstituted alkyl, and R is
substituted or unsubstituted alkyl).

68) Compound wherein R' is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R? is a substituted or unsub-
stituted aromatic heterocyclic group, R* is a hydrogen
atom, R> is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R® is substituted or
unsubstituted alkyl, and R” is —Z—R"! (Z is —NR">—
CO—, R7! is substituted or unsubstituted alkyl, and R”* is
substituted or unsubstituted alkyl).

69) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy,nis 1, R*
is a substituted or unsubstituted aromatic heterocyclic
group, R* is a hydrogen atom, R® is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is —Z—R™* (Z
is —NR>—CO—, R"* is substituted or unsubstituted
alkyl, and R7? is substituted or unsubstituted alkyl).

70) Compound wherein R is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R® is a substituted or
unsubstituted nonaromatic heterocyclic group, R* is a
hydrogen atom, R® is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR>—CO—, R"! is substituted or unsubstituted alkyl,
and R7? is substituted or unsubstituted alkyl).

71) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R? is a substituted or unsub-
stituted nonaromatic heterocyclic group, R* is a hydrogen



US 9,199,959 B2

75

atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, RS is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR"*—
CO—, R"! is substituted or unsubstituted alkyl, and R”* is
substituted or unsubstituted alkyl).

72) Compound wherein R is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R*
is a substituted or unsubstituted nonaromatic heterocyclic
group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is—Z—R"* (Z
is —NR7>—-CO—, R"" is substituted or unsubstituted
alkyl, and R"? is substituted or unsubstituted alkyl).

73) Compound wherein R! is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R is a substituted or
unsubstituted aromatic carbocyclic group, R*is ahydrogen
atom, R’ is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—
CO—O—, R"! is a hydrogen atom, and R”* is a hydrogen
atom).

74) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted aromatic carbocyclic group, R* is a hydrogen atom,
R’ is a substituted or unsubstituted aromatic carbocyclic
group, Y is a single bond, R° is substituted or unsubstituted
alkyl,andR” is—Z—R"* (Zis—NR>*—CO—0O— R is
a hydrogen atom, and R7? is a hydrogen atom).

75) Compound wherein R* is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R*
is a substituted or unsubstituted aromatic carbocyclic
group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is—Z—R"* (Z
is—NR">—CO—O0—, R”' isahydrogen atom, and R"? is
a hydrogen atom).

76) Compound wherein R! is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R is a substituted or
unsubstituted nonaromatic carbocyclic group, R* is a
hydrogen atom, R is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, RS is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"" (Z is
—NR”>—CO—O0—, R"" is a hydrogen atom, and R7* is a
hydrogen atom).

77) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted nonaromatic carbocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">*—
CO—O—, R"" is a hydrogen atom, and R? is a hydrogen
atom).

78) Compound wherein R is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted nonaromatic carbocyclic
group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl,and R” is—Z—R" (Z
is —NR”>—CO—O—, R”! isa hydrogen atom, and R”? is
a hydrogen atom).

79) Compound wherein R! is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R is a substituted or
unsubstituted aromatic heterocyclic group, R* is a hydro-
gen atom, R® is a substituted or unsubstituted aromatic
carbocyclic group, Y is a single bond, RS is substituted or
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unsubstituted alkyl, and R” is —Z—R"! (Z is —NR">—
CO—O—, R” is a hydrogen atom, and R”? is a hydrogen
atom).

80) Compound wherein R' is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R? is a substituted or unsub-
stituted aromatic heterocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR7*>—
CO—O—, R7! is a hydrogen atom, and R7? is a hydrogen
atom).

81) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy,nis 1, R*
is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
is —NR7>—CO—0O—,R"! is a hydrogen atom, and R7* is
a hydrogen atom).

82) Compound wherein R* is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R? is a substituted or
unsubstituted nonaromatic heterocyclic group, R* is a
hydrogen atom, R is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R® is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR”>—CO—O0—, R"" is a hydrogen atom, and R7* is a
hydrogen atom).

83) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R is a substituted or unsub-
stituted nonaromatic heterocyclic group, R* is a hydrogen
atom, R> is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR7*>—
CO—O—, R7! is a hydrogen atom, and R7? is a hydrogen
atom).

84) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy,nis 1, R*
is a substituted or unsubstituted nonaromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
is —NR>—CO—0O—, R"* isahydrogen atom, and R"* is
a hydrogen atom).

85) Compound wherein R* is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R? is a substituted or
unsubstituted aromatic carbocyclic group, R*is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR7*>—
CO—O—, R! is substituted or unsubstituted alkyl, and
R7? is a hydrogen atom).

86) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R is a substituted or unsub-
stituted aromatic carbocyclic group, R*is ahydrogen atom,
R’ is a substituted or unsubstituted aromatic carbocyclic
group, Y is a single bond, R is substituted or unsubstituted
alkyl,and R’ is—Z—R"* (Zis —NR>—CO—0O—,R™ is
substituted or unsubstituted alkyl, and R”? is a hydrogen
atom).

87) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted aromatic carbocyclic
group, R* is a hydrogen atom, R® is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
is —NR72—CO—0—, R"! is substituted or unsubstituted
alkyl, and R7? is a hydrogen atom).
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88) Compound wherein R is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R® is a substituted or
unsubstituted nonaromatic carbocyclic group, R* is a
hydrogen atom, R’ is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"" (Z is
—NR”>—CO—0—, R”! is substituted or unsubstituted
alkyl, and R"? is a hydrogen atom).

89) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted nonaromatic carbocyclic group, R* is a hydrogen
atom, R’ is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">*—
CO—O—, R"* is substituted or unsubstituted alkyl, and
R7? is a hydrogen atom).

90) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R*
is a substituted or unsubstituted nonaromatic carbocyclic
group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is—Z—R"* (Z
is —NR7>—CO—0O—, R"! is substituted or unsubstituted
alkyl, and R"? is a hydrogen atom).

91) Compound wherein R is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R® is a substituted or
unsubstituted aromatic heterocyclic group, R* is a hydro-
gen atom, R® is a substituted or unsubstituted aromatic
carbocyclic group, Y is a single bond, RS is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR"*—
CO—O—, R"* is substituted or unsubstituted alkyl, and
R7? is a hydrogen atom).

92) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted aromatic heterocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—
CO—O—, R"* is substituted or unsubstituted alkyl, and
R7? is a hydrogen atom).

93) Compound wherein R! is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is—Z—R"* (Z
is —NR7>—CO—0O—, R"! is substituted or unsubstituted
alkyl, and R"? is a hydrogen atom).

94) Compound wherein R! is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R is a substituted or
unsubstituted nonaromatic heterocyclic group, R* is a
hydrogen atom, R is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, RS is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR”>—CO—0O—, R is substituted or unsubstituted
alkyl, and R"? is a hydrogen atom).

95) Compound wherein R' is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted nonaromatic heterocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—
CO—O—, R"! is substituted or unsubstituted alkyl, and
R7? is a hydrogen atom).

96) Compound wherein R! is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted nonaromatic heterocyclic
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group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
is —NR7>—CO—0—, R"! is substituted or unsubstituted
alkyl, and R7? is a hydrogen atom).

97) Compound wherein R is a hydrogen atom, R is substi-
tuted or unsubstituted alkyloxy, nis 1, R? is a substituted or
unsubstituted aromatic carbocyclic group, R*is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"! (Z is —NR">—
CO—O—, R"! is substituted or unsubstituted alkyl, and
R7? is substituted or unsubstituted alkyl).

98) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R is a substituted or unsub-
stituted aromatic carbocyclic group, R*is ahydrogen atom,
R’ is a substituted or unsubstituted aromatic carbocyclic
group, Y is a single bond, R® is substituted or unsubstituted
alkyl,andR” is —Z—R"* (Zis—NR”>—CO—0O—,R"* is
substituted or unsubstituted alkyl, and R”? is substituted or
unsubstituted alkyl).

99) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted aromatic carbocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
is —NR72—CO—0—, R"! is substituted or unsubstituted
alkyl, and R7? is substituted or unsubstituted alkyl).

100) Compound wherein R* is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R® is a substituted
or unsubstituted nonaromatic carbocyclic group, R* is a
hydrogen atom, R is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R® is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR>—CO—0—, R"" is substituted or unsubstituted
alkyl, and R7? is substituted or unsubstituted alkyl).

101) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R is a substituted or unsub-
stituted nonaromatic carbocyclic group, R* is a hydrogen
atom, R> is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R® is substituted or
unsubstituted alkyl, and R” is —Z—R"! (Z is —NR">—
CO—O—, R! is substituted or unsubstituted alkyl, and
R7? is substituted or unsubstituted alkyl).

102) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted nonaromatic carbocyclic
group, R* is a hydrogen atom, R® is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
is —NR72—CO—0—, R"! is substituted or unsubstituted
alkyl, and R7? is substituted or unsubstituted alkyl).

103) Compound wherein R* is a hydrogen atom, R is sub-
stituted or unsubstituted alkyloxy, nis 1, R® is a substituted
or unsubstituted aromatic heterocyclic group, R* is a
hydrogen atom, R® is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R® is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR>—CO—0—, R"" is substituted or unsubstituted
alkyl, and R7? is substituted or unsubstituted alkyl).

104) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R? is a substituted or unsub-
stituted aromatic heterocyclic group, R* is a hydrogen
atom, R> is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R® is substituted or
unsubstituted alkyl, and R” is —Z—R"! (Z is —NR">—
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CO—O—, R" is substituted or unsubstituted alkyl, and
R7? is substituted or unsubstituted alkyl).

105) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R®
is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is—Z—R"* (Z
is —NR7>—CO—0O—, R"! is substituted or unsubstituted
alkyl, and R"? is substituted or unsubstituted alkyl).

106) Compound wherein R" is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted nonaromatic heterocyclic group, R* is a
hydrogen atom, R is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, RS is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR”>—CO—0O—, R is substituted or unsubstituted
alkyl, and R"? is substituted or unsubstituted alkyl).

107) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted nonaromatic heterocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—
CO—O—, R"* is substituted or unsubstituted alkyl, and
R7? is substituted or unsubstituted alkyl).

108) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted nonaromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is—Z—R"* (Z
is —NR7>—CO—0O—, R"! is substituted or unsubstituted
alkyl, and R"? is substituted or unsubstituted alkyl).

109) Compound wherein R* is a hydrogen atom, R is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted aromatic carbocyclic group, R*is a hydro-
gen atom, R® is a substituted or unsubstituted aromatic
carbocyclic group, Y is a single bond, RS is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">*—
CO—NH—, R”* isahydrogen atom, and R7? is ahydrogen
atom).

110) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted aromatic carbocyclic group, R* is ahydrogen atom,
R? is a substituted or unsubstituted aromatic carbocyclic
group, Y is a single bond, R° is substituted or unsubstituted
alkyl,and R” is —Z—R"! (Zis—NR">—CO—NH— R"*
is a hydrogen atom, and R’ is a hydrogen atom).

111) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R®
is a substituted or unsubstituted aromatic carbocyclic
group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is—Z—R"* (Z
is —NR7>—CO—NH—, R”* is a hydrogen atom, and R"*
is a hydrogen atom).

112) Compound wherein R" is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted nonaromatic carbocyclic group, R* is a
hydrogen atom, R is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, RS is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR>—CO—NH—, R" is a hydrogen atom, and R7? is
a hydrogen atom).

113) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
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stituted nonaromatic carbocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"! (Z is —NR">—
CO—NH—, R”!is ahydrogen atom, and R7* is a hydrogen
atom).

114) Compound wherein R* is substituted or unsubstituted
alkyl, R is substituted or unsubstituted alkyloxy,nis 1, R*
is a substituted or unsubstituted nonaromatic carbocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is —Z—R™* (Z
is —NR7>—CO—NH—, R”" is a hydrogen atom, and R"*
is a hydrogen atom).

115) Compound wherein R" is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted aromatic heterocyclic group, R* is a
hydrogen atom, R® is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR>—CO—NH—, R”* is a hydrogen atom, and R"? is
a hydrogen atom).

116) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R is a substituted or unsub-
stituted aromatic heterocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR7>—
CO—NH—, R”! isa hydrogen atom, and R”? is a hydrogen
atom).

117) Compound wherein R' is substituted or unsubstituted
alkyl, R is substituted or unsubstituted alkyloxy,nis 1, R*
is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
is —NR7>—CO—NH—, R”" is a hydrogen atom, and R"*
is a hydrogen atom).

118) Compound wherein R' is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted nonaromatic heterocyclic group, R* is a
hydrogen atom, R is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R® is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR>—CO—NH—, R”* is a hydrogen atom, and R"? is
a hydrogen atom).

119) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R is a substituted or unsub-
stituted nonaromatic heterocyclic group, R* is a hydrogen
atom, R> is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR7>—
CO—NH—, R”! isa hydrogen atom, and R”? is a hydrogen
atom).

120) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted nonaromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
is —NR7>—CO—NH—, R™* is a hydrogen atom, and R"*
is a hydrogen atom).

121) Compound wherein R* is a hydrogen atom, R is sub-
stituted or unsubstituted alkyloxy, nis 1, R® is a substituted
or unsubstituted aromatic carbocyclic group, R*is a hydro-
gen atom, R’ is a substituted or unsubstituted aromatic
carbocyclic group, Y is a single bond, R® is substituted or
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unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—
CO—NH—, R is substituted or unsubstituted alkyl, and
R7? is a hydrogen atom).

122) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted aromatic carbocyclic group, R* is a hydrogen atom,
R’ is a substituted or unsubstituted aromatic carbocyclic
group, Y is a single bond, R® is substituted or unsubstituted
alkyl,and R”is —Z—R"! (Zis —NR">—CO—NH—,R"*
is substituted or unsubstituted alkyl, and R is a hydrogen
atom).

123) Compound wherein R* is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R®
is a substituted or unsubstituted aromatic carbocyclic
group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl,and R” is—Z—R" (Z
is —NR">—CO—NH—, R”! is substituted or unsubsti-
tuted alkyl, and R7? is a hydrogen atom).

124) Compound wherein R" is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted nonaromatic carbocyclic group, R* is a
hydrogen atom, R is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, RS is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"" (Z is
—NR”>—CO—NH—, R”" is substituted or unsubstituted
alkyl, and R"? is a hydrogen atom).

125) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted nonaromatic carbocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">*—
CO—NH—, R"" is substituted or unsubstituted alkyl, and
R7? is a hydrogen atom).

126) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R®
is a substituted or unsubstituted nonaromatic carbocyclic
group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl,and R” is—Z—R" (Z
is —NR”>—CO—NH—, R"! is substituted or unsubsti-
tuted alkyl, and R”? is a hydrogen atom).

127) Compound wherein R' is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted aromatic heterocyclic group, R* is a
hydrogen atom, R is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, RS is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR>—CO—NH—, R”! is substituted or unsubstituted
alkyl, and R"? is a hydrogen atom).

128) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted aromatic heterocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—
CO—NH—, R"" is substituted or unsubstituted alkyl, and
R7? is a hydrogen atom).

129) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl,and R” is—Z—R" (Z
is —NR”>—CO—NH—, R"! is substituted or unsubsti-
tuted alkyl, and R”? is a hydrogen atom).
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130) Compound wherein R" is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted nonaromatic heterocyclic group, R* is a
hydrogen atom, R® is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR”>—CO—NH—, R”! is substituted or unsubstituted
alkyl, and R7? is a hydrogen atom).

131) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R is a substituted or unsub-
stituted nonaromatic heterocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR7>—
CO—NH—, R"! is substituted or unsubstituted alkyl, and
R7?is a hydrogen atom).

132) Compound wherein R' is substituted or unsubstituted
alkyl, R is substituted or unsubstituted alkyloxy,nis 1, R*
is a substituted or unsubstituted nonaromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
is —NR7>—~CO—NH—, R”! is substituted or unsubsti-
tuted alkyl, and R"? is a hydrogen atom).

133) Compound wherein R" is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted aromatic carbocyclic group, R*is a hydro-
gen atom, R’ is a substituted or unsubstituted aromatic
carbocyclic group, Y is a single bond, R® is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR7*>—
CO—NH—, R"! is substituted or unsubstituted alkyl, and
R7? is substituted or unsubstituted alkyl).

134) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R is a substituted or unsub-
stituted aromatic carbocyclic group, R*is ahydrogen atom,
R’ is a substituted or unsubstituted aromatic carbocyclic
group, Y is a single bond, R® is substituted or unsubstituted
alkyl,and R”is —Z—R"" (Zis—NR">—CO—NH—,R"*
is substituted or unsubstituted alkyl, and R”* is substituted
or unsubstituted alkyl).

135) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted aromatic carbocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
is —NR7>—~CO—NH—, R”! is substituted or unsubsti-
tuted alkyl, and R”? is substituted or unsubstituted alkyl).

136) Compound wherein R* is a hydrogen atom, R is sub-
stituted or unsubstituted alkyloxy, nis 1, R® is a substituted
or unsubstituted nonaromatic carbocyclic group, R* is a
hydrogen atom, R is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R® is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR7>-CO—NH—, R”! is substituted or unsubstituted
alkyl, and R7? is substituted or unsubstituted alkyl).

137) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R is a substituted or unsub-
stituted nonaromatic carbocyclic group, R* is a hydrogen
atom, R> is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R® is substituted or
unsubstituted alkyl, and R” is —Z—R"! (Z is —NR">—
CO—NH—, R”! is substituted or unsubstituted alkyl, and
R7? is substituted or unsubstituted alkyl).

138) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted nonaromatic carbocyclic
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group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is—Z—R"* (Z
is —NR”>—CO—NH—, R”" is substituted or unsubsti-
tuted alkyl, and R7 is substituted or unsubstituted alkyl).

139) Compound wherein R" is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted aromatic heterocyclic group, R* is a
hydrogen atom, R’ is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, RS is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR>—CO—NH—, R”! is substituted or unsubstituted
alkyl, and R"? is substituted or unsubstituted alkyl).

140) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted aromatic heterocyclic group, R* is a hydrogen
atom, R’ is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—
CO—NH—, R is substituted or unsubstituted alkyl, and
R7? is substituted or unsubstituted alkyl).

141) Compound wherein R* is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R®
is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is—Z—R"* (Z
is —NR">—CO—NH—, R”! is substituted or unsubsti-
tuted alkyl, and R7 is substituted or unsubstituted alkyl).

142) Compound wherein R" is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted nonaromatic heterocyclic group, R* is a
hydrogen atom, R’ is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"" (Z is
—NR>—CO—NH—, R”! is substituted or unsubstituted
alkyl, and R"? is substituted or unsubstituted alkyl).

143) Compound wherein R! is halogen, R? is, substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted nonaromatic heterocyclic group, R* is a hydrogen
atom, R’ is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—
CO—NH—, R is substituted or unsubstituted alkyl, and
R7? is substituted or unsubstituted alkyl).

144) Compound wherein R* is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R®
is a substituted or unsubstituted nonaromatic heterocyclic
group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is—Z—R"* (Z
is —NR">—CO—NH—, R”! is substituted or unsubsti-
tuted alkyl, and R7 is substituted or unsubstituted alkyl).

145) Compound wherein R" is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted aromatic carbocyclic group, R*is a hydro-
gen atom, R is a substituted or unsubstituted aromatic
carbocyclic group, Y is a single bond, R is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—
SO,—, R™ is a hydrogen atom, and R7? is a hydrogen
atom).

146) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted aromatic carbocyclic group, R* is a hydrogen atom,
R’ is a substituted or unsubstituted aromatic carbocyclic
group, Y is a single bond, R® is substituted or unsubstituted
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alkyl, and R” is —Z—R"! (Zis —NR">—S0,—, R is a
hydrogen atom, and R”? is a hydrogen atom).

147) Compound wherein R* is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R*
is a substituted or unsubstituted aromatic carbocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is —Z—R™* (Z
is —NR7>—S0O,—, R”! is a hydrogen atom, and R”* is a
hydrogen atom).

148) Compound wherein R* is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R® is a substituted
or unsubstituted nonaromatic carbocyclic group, R* is a
hydrogen atom, R is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R® is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR7>—S0,—, R"! is a hydrogen atom, and R7 is a
hydrogen atom).

149) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R? is a substituted or unsub-
stituted nonaromatic carbocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"! (Z is —NR">—
SO,—, R7! is a hydrogen atom, and R7* is a hydrogen
atom).

150) Compound wherein R* is substituted or unsubstituted
alkyl, R is substituted or unsubstituted alkyloxy,nis 1, R*
is a substituted or unsubstituted nonaromatic carbocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is —Z—R™* (Z
is —NR7>—S0O,—, R”! is a hydrogen atom, and R”* is a
hydrogen atom).

151) Compound wherein R" is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R® is a substituted
or unsubstituted aromatic heterocyclic group, R* is a
hydrogen atom, R® is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR7>—S0,—, R"! is a hydrogen atom, and R7 is a
hydrogen atom).

152) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R? is a substituted or unsub-
stituted aromatic heterocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR7>—
SO,—, R”! is a hydrogen atom, and R”? is a hydrogen
atom).

153) Compound wherein R* is substituted or unsubstituted
alkyl, R is substituted or unsubstituted alkyloxy,nis 1, R*
is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
is —NR7>—S0O,—, R”! is a hydrogen atom, and R”* is a
hydrogen atom).

154) Compound wherein R" is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted nonaromatic heterocyclic group, R* is a
hydrogen atom, R is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R® is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR>—S0,—, R” is a hydrogen atom, and R7* is a
hydrogen atom).
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155) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted nonaromatic heterocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—
SO,—, R™ is a hydrogen atom, and R7? is a hydrogen
atom).

156) Compound wherein R* is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R®
is a substituted or unsubstituted nonaromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
is —NR”>—S0,—, R7! is a hydrogen atom, and R”* is a
hydrogen atom).

157) Compound wherein R" is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted aromatic carbocyclic group, R*is a hydro-
gen atom, R is a substituted or unsubstituted aromatic
carbocyclic group, Y is a single bond, R is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR>—
SO,—, R”! is substituted or unsubstituted alkyl, and R7? is
a hydrogen atom).

158) Compound wherein R' is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted aromatic carbocyclic group, R* is a hydrogen atom,
R’ is a substituted or unsubstituted aromatic carbocyclic
group, Y is a single bond, R® is substituted or unsubstituted
alkyl, and R7 is —Z—R"* (Z is —NR">—S0O,—, R"! is
substituted or unsubstituted alkyl, and R7? is a hydrogen
atom).

159) Compound wherein R* is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R®
is a substituted or unsubstituted aromatic carbocyclic
group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl,and R” is—Z—R" (Z
is —NR7>—S0,—, R”! is substituted or unsubstituted
alkyl, and R"? is a hydrogen atom).

160) Compound wherein R' is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted nonaromatic carbocyclic group, R* is a
hydrogen atom, R’ is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"" (Z is
—NR>—S0,—, R”! is substituted or unsubstituted alkyl,
and R7? is a hydrogen atom).

161) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted nonaromatic carbocyclic group, R* is a hydrogen
atom, R’ is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR"*—
SO,—, R"! is substituted or unsubstituted alkyl, and R"? is
a hydrogen atom).

162) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R®
is a substituted or unsubstituted nonaromatic carbocyclic
group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl,and R” is—Z—R" (Z
is —NR7>—S0O,—, R”! is substituted or unsubstituted
alkyl, and R"? is a hydrogen atom).

163) Compound wherein R' is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted aromatic heterocyclic group, R* is a
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hydrogen atom, R® is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR7>—S0,—,R"" is substituted or unsubstituted alkyl,
and R"? is a hydrogen atom).

164) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R? is a substituted or unsub-
stituted aromatic heterocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"! (Z is —NR">—
SO,—, R7! is substituted or unsubstituted alkyl, and R7? is
a hydrogen atom).

165) Compound wherein R* is substituted or unsubstituted
alkyl, R is substituted or unsubstituted alkyloxy,nis 1, R*
is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is —Z—R™* (Z
is —NR7>—S0,—, R"! is substituted or unsubstituted
alkyl, and R7? is a hydrogen atom).

166) Compound wherein R' is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted nonaromatic heterocyclic group, R* is a
hydrogen atom, R® is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR7>—S0,—, R7" is substituted or unsubstituted alkyl,
and R7? is a hydrogen atom).

167) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R is a substituted or unsub-
stituted nonaromatic heterocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR7>—
SO,—, R is substituted or unsubstituted alkyl, and R7* is
a hydrogen atom).

168) Compound wherein R' is substituted or unsubstituted
alkyl, R is substituted or unsubstituted alkyloxy,nis 1, R*
is a substituted or unsubstituted nonaromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
is —NR7>—S0,—, R"! is substituted or unsubstituted
alkyl, and R7? is a hydrogen atom).

169) Compound wherein R' is a hydrogen atom, R? is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted aromatic carbocyclic group, R*is a hydro-
gen atom, R’ is a substituted or unsubstituted aromatic
carbocyclic group, Y is a single bond, R® is substituted or
unsubstituted alkyl, and R” is —Z—R"! (Z is —NR">—
SO,—, R7! is substituted or unsubstituted alkyl, and R7? is
substituted or unsubstituted alkyl).

170) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, n is 1, R is a substituted or unsub-
stituted aromatic carbocyclic group, R*is ahydrogen atom,
R’ is a substituted or unsubstituted aromatic carbocyclic
group, Y is a single bond, R® is substituted or unsubstituted
alkyl, and R” is —Z—R"* (Z is —NR>—S0,—, R™' is
substituted or unsubstituted alkyl, and R”? is substituted or
unsubstituted alkyl).

171) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted aromatic carbocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
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is —NR7>—S0,—, R”! is substituted or unsubstituted
alkyl, and R"? is substituted or unsubstituted alkyl).

172) Compound wherein R* is a hydrogen atom, R is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted nonaromatic carbocyclic group, R* is a
hydrogen atom, R’ is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, RS is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR>—S0,—, R"! is substituted or unsubstituted alkyl,
and R7? is substituted or unsubstituted alkyl).

173) Compound wherein R* is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted nonaromatic carbocyclic group, R* is a hydrogen
atom, R’ is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—
SO,—, R”! is substituted or unsubstituted alkyl, and R7? is
substituted or unsubstituted alkyl).

174) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted nonaromatic carbocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl,and R” is—Z—R" (Z
is —NR7>—S0,—, R7! is substituted or unsubstituted
alkyl, and R"? is substituted or unsubstituted alkyl).

175) Compound wherein R* is a hydrogen atom, R is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted aromatic heterocyclic group, R* is a
hydrogen atom, R’ is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, RS is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"* (Z is
—NR>—S0,—, R"! is substituted or unsubstituted alkyl,
and R”? is substituted or unsubstituted alkyl).

176) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted aromatic heterocyclic group, R* is a hydrogen
atom, R® is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—
SO,—, R”! is substituted or unsubstituted alkyl, and R7? is
substituted or unsubstituted alkyl).

177) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, RS
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
is —NR7>—S0,—, R”! is substituted or unsubstituted
alkyl, and R"? is substituted or unsubstituted alkyl).

178) Compound wherein R* is a hydrogen atom, R is sub-
stituted or unsubstituted alkyloxy, nis 1, R? is a substituted
or unsubstituted nonaromatic heterocyclic group, R* is a
hydrogen atom, R’ is a substituted or unsubstituted aro-
matic carbocyclic group, Y is a single bond, R is substi-
tuted or unsubstituted alkyl, and R” is —Z—R"" (Z is
—NR>—S0,—, R"! is substituted or unsubstituted alkyl,
and R”? is substituted or unsubstituted alkyl).

179) Compound wherein R is halogen, R? is substituted or
unsubstituted alkyloxy, nis 1, R? is a substituted or unsub-
stituted nonaromatic heterocyclic group, R* is a hydrogen
atom, R’ is a substituted or unsubstituted aromatic car-
bocyclic group, Y is a single bond, R° is substituted or
unsubstituted alkyl, and R” is —Z—R"* (Z is —NR">—
SO,—, R™ is substituted or unsubstituted alkyl, and R7*is
substituted or unsubstituted alkyl).
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180) Compound wherein R' is substituted or unsubstituted
alkyl, R? is substituted or unsubstituted alkyloxy, nis 1, R?
is a substituted or unsubstituted nonaromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, R®
is substituted or unsubstituted alkyl, and R” is —Z—R"* (Z
is —NR7>—S0,—, R"" is substituted or unsubstituted
alkyl, and R7? is substituted or unsubstituted alkyl).
Other preferred embodiments of the compound repre-

sented by the formula (I) include compounds of 1) to 180)

described above in which R? is replaced by substituted or

unsubstituted alkyl, substituted or unsubstituted alkenyl, sub-
stituted or unsubstituted alkynyl, substituted or unsubstituted
alkenyloxy, substituted or unsubstituted alkynyloxy, substi-
tuted or unsubstituted alkylsulfanyl, substituted or unsubsti-
tuted alkenylsulfanyl, or substituted or unsubstituted alkynyl-
sulfanyl.

When the compound of the formula (I) is represented by

the formula (II), preferred embodiments include 201) to 240)

as follows.

[Formula 48]
, an
R R,
RS o]
~ R4
R3 o]
~ Y
R4,

201) Compound wherein ring A is an aromatic heterocyclic
ring, m is 0, R? is substituted or unsubstituted alkyloxy, nis
1, R? is a substituted or unsubstituted aromatic carbocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, and
R® is substituted or unsubstituted alkyl.

202) Compound wherein ring A is an aromatic heterocyclic
ring, m is 1, R? is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted aromatic carbocyclic
group, R* is a hydrogen atom, R® is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, and
R is substituted or unsubstituted alkyl.

203) Compound wherein ring A is an aromatic heterocyclic
ring, m is 2, R? is substituted or unsubstituted alkyloxy, nis
1, R? is a substituted or unsubstituted aromatic carbocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, and
R is substituted or unsubstituted alkyl.

204) Compound wherein ring A is an aromatic heterocyclic
ring, m is 3, R? is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted aromatic carbocyclic
group, R* is a hydrogen atom, R® is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, and
R is substituted or unsubstituted alkyl.

205) Compound wherein ring A is an aromatic heterocyclic
ring, m is 4, R? is substituted or unsubstituted alkyloxy, nis
1, R? is a substituted or unsubstituted aromatic carbocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, and
R is substituted or unsubstituted alkyl.

206) Compound wherein ring A is a nonaromatic heterocyclic
ring, m is 0, R? is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted aromatic carbocyclic
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group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, and
RS is substituted or unsubstituted alkyl.

207) Compound wherein ring A is a nonaromatic heterocyclic
ring, mis 1, R?is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted aromatic carbocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, and
R is substituted or unsubstituted alkyl.

208) Compound wherein ring A is a nonaromatic heterocyclic
ring, mis 2, R? is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted aromatic carbocyclic
group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, and
RS is substituted or unsubstituted alkyl.

209) Compound wherein ring A is a nonaromatic heterocyclic
ring, mis 3, R? is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted aromatic carbocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, and
R is substituted or unsubstituted alkyl.

210) Compound wherein ring A is a nonaromatic heterocyclic
ring, m is 4, R? is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted aromatic carbocyclic
group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, and
RS is substituted or unsubstituted alkyl.

211) Compound wherein ring A is an aromatic heterocyclic
ring, mis 0, R? is substituted or unsubstituted alkyloxy, nis
1, R? is a substituted or unsubstituted nonaromatic car-
bocyelic group, R* is a hydrogen atom, R’ is a substituted
or unsubstituted aromatic carbocyclic group, Y is a single
bond, and R® is substituted or unsubstituted alkyl.

212) Compound wherein ring A is an aromatic heterocyclic
ring, mis 1, R?is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted nonaromatic car-
bocyelic group, R* is a hydrogen atom, R’ is a substituted
or unsubstituted aromatic carbocyclic group, Y is a single
bond, and R® is substituted or unsubstituted alkyl.

213) Compound wherein ring A is an aromatic heterocyclic
ring, mis 2, R? is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted nonaromatic car-
bocyelic group, R* is a hydrogen atom, R’ is a substituted
or unsubstituted aromatic carbocyclic group, Y is a single
bond, and R® is substituted or unsubstituted alkyl.

214) Compound wherein ring A is an aromatic heterocyclic
ring, m is 3, R? is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted nonaromatic car-
bocyclic group, R* is a hydrogen atom, R® is a substituted
or unsubstituted aromatic carbocyclic group, Y is a single
bond, and R® is substituted or unsubstituted alkyl.

215) Compound wherein ring A is an aromatic heterocyclic
ring, mis 4, R? is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted nonaromatic car-
bocyelic group, R* is a hydrogen atom, R’ is a substituted
or unsubstituted aromatic carbocyclic group, Y is a single
bond, and R® is substituted or unsubstituted alkyl.

216) Compound wherein ring A is a nonaromatic heterocyclic
ring, m is 0, R? is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted nonaromatic car-
bocyclic group, R* is a hydrogen atom, R® is a substituted
or unsubstituted aromatic carbocyclic group, Y is a single
bond, and R® is substituted or unsubstituted alkyl.

217) Compound wherein ring A is a nonaromatic heterocyclic
ring, mis 1, R? is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted nonaromatic car-
bocyelic group, R* is a hydrogen atom, R’ is a substituted

10

15

20

25

30

35

40

45

50

55

60

65

90

or unsubstituted aromatic carbocyclic group, Y is a single
bond, and RS is substituted or unsubstituted alkyl.

218) Compound wherein ring A is a nonaromatic heterocyclic
ring, m is 2, R? is substituted or unsubstituted alkyloxy, nis
1, R® is a substituted or unsubstituted nonaromatic car-
bocyclic group, R* is a hydrogen atom, R’ is a substituted
or unsubstituted aromatic carbocyclic group, Y is a single
bond, and RS is substituted or unsubstituted alkyl.

219) Compound wherein ring A is a nonaromatic heterocyclic
ring, m is 3, R? is substituted or unsubstituted alkyloxy, nis
1, R® is a substituted or unsubstituted nonaromatic car-
bocyclic group, R* is a hydrogen atom, R’ is a substituted
or unsubstituted aromatic carbocyclic group, Y is a single
bond, and RS is substituted or unsubstituted alkyl.

220) Compound wherein ring A is a nonaromatic heterocyclic
ring, m is 4, R? is substituted or unsubstituted alkyloxy, nis
1, R® is a substituted or unsubstituted nonaromatic car-
bocyclic group, R* is a hydrogen atom, R’ is a substituted
or unsubstituted aromatic carbocyclic group, Y is a single
bond, and RS is substituted or unsubstituted alkyl.

221) Compound wherein ring A is an aromatic heterocyclic
ring, m is 0, R? is substituted or unsubstituted alkyloxy, n is
1,R?is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, and
R is substituted or unsubstituted alkyl.

222) Compound wherein ring A is an aromatic heterocyclic
ring, m is 1, R? is substituted or unsubstituted alkyloxy, nis
1,R?is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, and
R® is substituted or unsubstituted alkyl.

223) Compound wherein ring A is an aromatic heterocyclic
ring, m is 2, R? is substituted or unsubstituted alkyloxy, n is
1,R?is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, and
R is substituted or unsubstituted alkyl.

224) Compound wherein ring A is an aromatic heterocyclic
ring, m is 3, R? is substituted or unsubstituted alkyloxy, nis
1,R?is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, and
R® is substituted or unsubstituted alkyl.

225) Compound wherein ring A is an aromatic heterocyclic
ring, m is 4, R? is substituted or unsubstituted alkyloxy, n is
1,R?is a substituted or unsubstituted aromatic heterocyclic
group, R* is a hydrogen atom, R® is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, and
R is substituted or unsubstituted alkyl.

226) Compound wherein ring A is a nonaromatic heterocyclic
ring, m is 0, R? is substituted or unsubstituted alkyloxy, nis
1,R?is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, and
R is substituted or unsubstituted alkyl.

227) Compound wherein ring A is a nonaromatic heterocyclic
ring, m is 1, R? is substituted or unsubstituted alkyloxy, n is
1,R?is a substituted or unsubstituted aromatic heterocyclic
group, R* is a hydrogen atom, R® is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, and
R® is substituted or unsubstituted alkyl.

228) Compound wherein ring A is a nonaromatic heterocyclic
ring, m is 2, R? is substituted or unsubstituted alkyloxy, nis
1,R?is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R? is a substituted or unsub-
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stituted aromatic carbocyclic group, Y is a single bond, and
R® is substituted or unsubstituted alkyl.

229) Compound wherein ring A is a nonaromatic heterocyclic
ring, mis 3, R? is substituted or unsubstituted alkyloxy, n is
1,R?is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, and
R® is substituted or unsubstituted alkyl.

230) Compound wherein ring A is a nonaromatic heterocyclic
ring, mis 4, R? is substituted or unsubstituted alkyloxy, n is
1,R?is a substituted or unsubstituted aromatic heterocyclic
group, R*is a hydrogen atom, R is a substituted or unsub-
stituted aromatic carbocyclic group, Y is a single bond, and
R® is substituted or unsubstituted alkyl.

231) Compound wherein ring A is an aromatic heterocyclic
ring, mis 0, R? is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted nonaromatic hetero-
cyclic group, R* is a hydrogen atom, R® is a substituted or
unsubstituted aromatic carbocyclic group, Y is a single
bond, and R® is substituted or unsubstituted alkyl.

232) Compound wherein ring A is an aromatic heterocyclic
ring, mis 1, R?is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted nonaromatic hetero-
cyclic group, R* is a hydrogen atom, R® is a substituted or
unsubstituted aromatic carbocyclic group, Y is a single
bond, and R® is substituted or unsubstituted alkyl.

233) Compound wherein ring A is an aromatic heterocyclic
ring, mis 2, R? is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted nonaromatic hetero-
cyclic group, R* is a hydrogen atom, R® is a substituted or
unsubstituted aromatic carbocyclic group, Y is a single
bond, and R® is substituted or unsubstituted alkyl.

234) Compound wherein ring A is an aromatic heterocyclic
ring, m is 3, R? is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted nonaromatic hetero-
cyclic group, R* is a hydrogen atom, R® is a substituted or
unsubstituted aromatic carbocyclic group, Y is a single
bond, and R® is substituted or unsubstituted alkyl.

235) Compound wherein ring A is an aromatic heterocyclic
ring, mis 4, R? is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted nonaromatic hetero-
cyclic group, R* is a hydrogen atom, R® is a substituted or
unsubstituted aromatic carbocyclic group, Y is a single
bond, and R® is substituted or unsubstituted alkyl.

236) Compound wherein ring A is a nonaromatic heterocyclic
ring, m is 0, R? is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted nonaromatic hetero-
cyclic group, R* is a hydrogen atom, R* is a substituted or
unsubstituted aromatic carbocyclic group, Y is a single
bond, and R® is substituted or unsubstituted alkyl.

237) Compound wherein ring A is a nonaromatic heterocyclic
ring, mis 1, R? is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted nonaromatic hetero-
cyclic group, R* is a hydrogen atom, R® is a substituted or
unsubstituted aromatic carbocyclic group, Y is a single
bond, and R® is substituted or unsubstituted alkyl.

238) Compound wherein ring A is a nonaromatic heterocyclic
ring, m is 2, R? is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted nonaromatic hetero-
cyclic group, R* is a hydrogen atom, R* is a substituted or
unsubstituted aromatic carbocyclic group, Y is a single
bond, and R® is substituted or unsubstituted alkyl.

239) Compound wherein ring A is a nonaromatic heterocyclic
ring, mis 3, R? is substituted or unsubstituted alkyloxy, n is
1, R? is a substituted or unsubstituted nonaromatic hetero-
cyclic group, R* is a hydrogen atom, R® is a substituted or
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unsubstituted aromatic carbocyclic group, Y is a single

bond, and RS is substituted or unsubstituted alkyl.

240) Compound wherein ring A is a nonaromatic heterocyclic
ring, m is 4, R? is substituted or unsubstituted alkyloxy, nis

1, R3 is a substituted or unsubstituted nonaromatic hetero-

cyclic group, R* is a hydrogen atom, R” is a substituted or

unsubstituted aromatic carbocyclic group, Y is a single
bond, and RE is substituted or unsubstituted alkyl.

In201) to 240) described above, when m isnot 0, R# is each
independently halogen, cyano, oxo, or —X*—R*' (X*isa
single bond, —O—, —S—, —NR**— —CO—, —SO,—,
NR#?*—CO—, —CO—NR*>*—, —NR**—CO—NR**—
NR#*2—S0,—, or—SO,—NR**— R*! is ahydrogen atom,
substituted or unsubstituted alkyl, a substituted or unsubsti-
tuted aromatic carbocyclic group, a substituted or unsubsti-
tuted nonaromatic carbocyclic group, a substituted or unsub-
stituted aromatic heterocyclic group, or a substituted or
unsubstituted nonaromatic heterocyclic group, and R** and
R#? are each independently a hydrogen atom or substituted or
unsubstituted alkyl).

Other preferred embodiments of the compound repre-
sented by the formula (II) include compounds of 201) to 240)
described above in which R? is replaced by a hydrogen atom,
substituted or unsubstituted alkyl, a substituted or unsubsti-
tuted nonaromatic carbocyclic group, a substituted or unsub-
stituted aromatic heterocyclic group, a substituted or unsub-
stituted nonaromatic heterocyclic group, substituted or
unsubstituted aromatic carbocyclic carbamoyl, substituted or
unsubstituted nonaromatic carbocyclic carbamoyl, or
—NR>'R>2 (R®! is substituted or unsubstituted aromatic car-
bocyclic carbonyl or substituted or unsubstituted nonaro-
matic carbocyclic carbonyl, and R°? is a hydrogen atom).

In addition, other preferred embodiments of the compound
represented by the formula (1) include compounds o 201) to
240) described above in which R? is replaced by substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, sub-
stituted or unsubstituted alkynyl, substituted or unsubstituted
alkenyloxy, substituted or unsubstituted alkynyloxy, substi-
tuted or unsubstituted alkylsulfanyl, substituted or unsubsti-
tuted alkenylsulfanyl, or substituted or unsubstituted alkynyl-
sulfanyl.

A characteristic of the compound according to the present
invention is to have an inhibitory effect on HIV replication, in
which, in the formula (1),

(1) the benzene ring, the main skeleton, is substituted with
at least one cyclic group (R?), and

(2) the benzene ring has a side chain represented by
—C(R*NCOOR* (n=1, 2)

Another characteristic of the compound according to the
present invention is that a substituted or unsubstituted alky-
loxy group is preferably introduced as R? in the formula (I),
and/or R* is a hydrogen atom, thereby having a high inhibi-
tory effect on HIV replication.

The compound represented by the formula (I) is not limited
to a specific isomer, and includes all possible isomers (e.g.,
keto-enol isomers, imine-enamine isomers, diastereoiso-
mers, atropisomers, optical isomers, rotamers, etc.), race-
mates or mixtures thereof.

One or more hydrogens, carbons and/or other atoms of the
compounds represented by the formula (I) may be substituted
by an isotope of hydrogen, carbon and/or other atom.
Examples of the isotope include hydrogen, carbon, nitrogen,
oxygen, phosphorus, sulfur, fluorine, iodine and chlorine, like
2H, 3H, UC, 13C, 14C, 15N, 1805 1705 31R 32R 358, 18F, 1237 2nd
*8Cl. The compound represented by the formula (I) also
includes compounds substituted with the isotope. The com-
pound substituted with the isotope is also useful as a pharma-
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ceutical, and includes all radiolabeled materials of the com-
pounds represented by the formula (I). Also, a “radiolabeling
method” for producing the “radiolabeled material” is also
included in the present invention, and it is useful as a research
and/or diagnostic tool in metabolism pharmacokinetic stud-
ies and binding assays.

The radiolabeled material of the compound represented by
the formula (I) can be prepared by a method well known in the
art. For example, a trittum-labeled compound represented by
the formula (I) can be prepared, for example, by introducing
tritium into a particular compound represented by the formula
(D by catalytic dehalogenation using tritium. This method
includes reacting a precursor in which the compound repre-
sented by the formula (I) is properly substituted with halogen
with tritium gas, in the presence of an appropriate catalyst, for
example, Pd/C, in the presence or absence of a base. As the
appropriate method for preparing other tritium-labeled com-
pound, document of Isotopes in the Physical and Biomedical
Sciences, Vol. 1, Labeled Compounds (Part A), Chapter 6
(1987) can be referred. A '*C-labeled compound can be pre-
pared by using a raw material having a **C carbon.

Examples of the pharmaceutically acceptable salt of the
compound represented by the formula (I) include salts of the
compound represented by the formula (1) with an alkali metal
(e.g., lithium, sodium, potassium, etc.), an alkaline earth
metal (e.g., calcium, barium, etc.), magnesium, a transition
metal (e.g., zinc, iron, etc.), ammonia, an organic base (e.g.,
trimethylamine, triethylamine, dicyclohexylamine, ethanola-
mine, diethanolamine, triethanolamine, meglumine, dietha-
nolamine, ethylenediamine, pyridine, picoline, quinolone,
etc.) and an amino acid, or salts with an inorganic acid (e.g.,
hydrochloric acid, sulfuric acid, nitric acid, carbonic acid,
hydrobromic acid, phosphoric acid, hydroiodic acid, etc.) and
an organic acid (e.g., formic acid, acetic acid, propionic acid,
trifluoroacetic acid, citric acid, lactic acid, tartaric acid, oxalic
acid, maleic acid, fumaric acid, mandelic acid, glutaric acid,
malic acid, benzoic acid, phthalic acid, ascorbic acid, benze-
nesulfonic acid, p-toluenesulfonic acid, methanesulfonic
acid, ethanesulfonic acid, etc.). Examples include, particu-
larly, salts with hydrochloric acid, sulfuric acid, phosphoric
acid, tartaric acid, or methanesulfonic acid, and the like.
These salts can be formed by a method usually carried out.

The compound represented by the formula (I) of the
present invention and a pharmaceutically acceptable salt
thereof may form a solvate (e.g., hydrate, etc.) and/or a crys-
talline polymorph, and the present invention also includes
various kinds of solvates and crystalline polymorphs. “Sol-
vate” may be coordinated with solvent molecules (e.g., water
molecules, etc.) in any number, relative to the compound
represented by the formula (I). The compound represented by
the formula (I) or a pharmaceutically acceptable salt thereofis
left in the air, whereby it may absorb water and the adsorbed
water may attach thereto, or it may form a hydrate. In addi-
tion, there is a case that the compound represented by the
formula (I) or a pharmaceutically acceptable salt thereof is
recrystallized to form a crystalline polymorph thereof.

The compound represented by the formula (I) of the
present invention or a pharmaceutically acceptable salt
thereof may form a prodrug, and the present invention also
includes such various prodrugs. The prodrug is a derivative of
the compound of the present invention having a group that can
chemically or metabolically decompose, and is a compound
to be the pharmaceutically active compound of the present
invention in vivo by solvolysis or under physiological condi-
tions. The prodrug includes compounds which are converted
to a compound represented by the formula (I) in response to
enzymatic oxidation, reduction, hydrolysis, or the like, under
physiological conditions in vivo, compounds which are con-
verted to a compound represented by the formula (I) by being
hydrolyzed by gastric acid or the like, and the like. A method
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for selecting an appropriate prodrug derivative and a method
for producing the same are described, for example, in Design
of Prodrugs, Elsevier, Amsterdam 1985. The prodrugs them-
selves may have an activity.

When the compound represented by the formula (I) or a
pharmaceutically acceptable salt thereof has a hydroxyl
group, for example, prodrugs such as acyloxy derivatives and
sulfonyloxy derivatives produced by reacting a compound
having a hydroxyl group with an appropriate acyl halide, an
appropriate acid anhydride, an appropriate sulfonyl chloride,
an appropriate sulfonyl anhydride and a mixed anhydrides or
by reacting using a condensing agent are exemplified.
Examples include CH;COO—, C,H;COO—, t-BuCOO—,
C,5sH;,CO0—, PhCOO—, (m-NaOOCPh)COO—,
NaOOCCH2CH,COO—, CH,;CH(NH,)COO—, CH,N
(CH,),CO0—, CH,SO,—, CH,CH,SO;—, CF;S80,—,
CH,FSO;, CF;CH,SO;—, p-CH;—O0-PhSO,—, PhSO,—,
p-CH;PhSO,—, and the like.

(Method for Producing Compound of Present Invention)

The compound represented by the formula (I) according to
the present invention can be produced, for example, accord-
ing to the general synthesis method described below. In addi-
tion, extraction, purification and the like may be performed by
a treatment performed in a normal experiment of organic
chemistry.

The synthesis of the compound of the present invention can
be carried out while referring to the method known in the art.
1) Synthesis of Compounds A-1 and A-2

[Formula 49]
Cl
R6
First Step
—_—
Cl
al
Cl (€]
R6
Second Step
B
Cl
a2
Cl 0 ¢l
RS RS CO,L!
OH
Third Step
Cl Cl
NO, NO,

23 ad

wherein R® has the same meaning as described above, and

L' is substituted or unsubstituted alkyl.
First Step

Compound al that is commercially available or synthe-
sized by a known method is reacted with an acid halide or acid
anhydride such as acetyl chloride or acetic anhydride, by
Friedel-Crafts-acylation, in a solvent of methylene chloride,
dichloroethane or the like, in the presence of a Lewis acid
such as aluminum chloride, at 0° C. to 150° C., and preferably
60° C. to 120° C., for 1 hour to 48 hours, and preferably 12
hours to 24 hours, whereby compound a2 can be obtained.
Second Step

In a mixed acid of sulfuric acid and nitric acid, compound
a2 is reacted at =30° C. to 100° C., and preferably at 0° C. to
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50° C., for 0.5 hours to 48 hours, and preferably 6 hours to 24
hours, whereby compound a3 can be obtained.
Third Step

In L'OH, an acid such as concentrated sulfuric acid or
concentrated hydrochloric acid is added to compound a3, and
the mixture is reacted at 0° C. to 150° C., and preferably at 80°
C. 10 110° C., for 1 hour to 24 hours, and preferably 6 hours
to 12 hours, whereby compound a4 can be obtained.

[Formula 50]
cl
RS CO,L!
Fourth Step
cl RA—12
NO,
a4
R4 Cl
RS CO,L! R& CO,L!
+ +
cl R*
NO, NO,
a5 ab
dl
RS CO,L!
RS
Sy
NO,
a7
(R? =R%=R*, Y =single bond)
RA
RS CO,L!
Fifth Step
—_—
RS—Y—12
cl
NO,
ad
R3
RS CO,L!
RS
Sy
NO,
a7
R =R
cl
RS CO,L!
" Sixth Step
R R3—17
NO,
a6
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-continued
R3
RS CO,L!
RS
~ Y
NO,
a7

(R®> =R4, Y = single bond)

wherein R?, R%, R%, Y, and L' have the same meaning as
described above, R is a substituted or unsubstituted aromatic
carbocyclic group, a substituted or unsubstituted nonaro-
matic carbocyclic group, a substituted or unsubstituted aro-
matic heterocyclic group, or a substituted or unsubstituted
nonaromatic heterocyclic group, and L? is boronic acid, a
boronic acid ester, an alkyltin, a zinc halide, or the like.

Fourth Step

Compounds a5, a6, and a7 can be obtained by a coupling
reaction of compound a4 with R%-1. As the reaction, Suzuki
cross-coupling, Ullmann cross-coupling, Negishi cross-cou-
pling, Stille coupling, and the like are exemplified.

In a solvent such as dioxane, DMF, DME, THF or water or
a mixed solvent, a palladium catalyst such as Pd(PPh,),,
Pd(OAc),, Pd(PPh;),Cl, or Pd(dppf),Cl,, a base such as
potassium carbonate, sodium carbonate or potassium phos-
phate, and boronic acid, a boronic acid ester, an alkyltin or a
zinc halide that is commercially available or synthesized by a
known method, are added to compound a4, and the mixture is
reacted under a nitrogen atmosphere at 0° C. to 150° C., and
preferably at 60° C. to 120° C., for 0.5 hours to 24 hours, and
preferably 1 hour to 12 hours, whereby compounds a5, a6 and
a7 (R*=R°—R*, and Y is a single bond) can be obtained.

Fifth Step

From compound a5, compound a7 (R*—=R*) can be
obtained in the same manner as in the fourth step.

Sixth Step

From compound a6, compound a7 (R>=R* and Y is a
single bond) can be obtained in the same manner as in the
fourth step.

[Formula 51]
R3
RS CO,L!
Seventh Step
5 _—
R\ .

NO,
a7

R3
RS

OH
Eighth Step
RS ——
Sy
NO,

a8



-continued
R3
RS CHO
RS
>y
NO,
a9
R? OTMS
RG
CN
RS
Sy
NO,
al0
R? OH
RG
CO,R?
RS
Sy
NO,
all
RZr
R o~
RG
CO.R*
RS
>y
NO,
al2
R¥
R? o~
RG
COR*
RS
Ny
NH,
al3
R¥
R? o~
RG
CO.R*
RS
>y L?
NH,

al4
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Ninth Step
—_—

Tenth Step
—_—

Eleventh Step
—_— >

Twelfth Step
—_—

Thirteenth
Step

Fourteenth
Step
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-continued
R
R3 o~
s Fifteenth
R COR? Step
2
RS
Sy R!
NH,
A-1
R
R? o~
RG
CO,H
RS
Sy R!
NH,
A-2

wherein R!, R3, R* R®, R®,Y and L! have the same mean-
ing as described above, R* is substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, or substituted or
unsubstituted alkynyl, and L? is halogen.
Seventh Step

In a solvent such as methylene chloride, dichloroethane or
tetrahydrofuran, a toluene solution of diisobutylaluminum
hydride or a tetrahydrofuran solution of lithium aluminum
hydride is added to compound a7, and the mixture is reacted
at —=100° C. to 50° C., and preferably at —-60° C. to 0° C., for
0.5 hours to 10 hours, and preferably 1 hour to 3 hours,
whereby compound a8 can be obtained.
Eighth Step

In asolvent such as methylene chloride, acetone or DMSO,
anoxidant such as a Dess-Martin reagent, manganese dioxide
or sulfur trioxide pyridine is added to compound a8, and the
mixture is reacted at —20° C. to 50° C., and preferably at 0° C.
to 30° C., for 0.5 hours to 10 hours, and preferably 1 hour to
3 hours to be oxidized, whereby compound a9 can be
obtained.
Ninth Step

In a solvent such as methylene chloride, dichloroethane or
toluene, zinc iodide and TMSCN are added to compound a9,
and the mixture is reacted at —20° C. to 50° C., and preferably
at0° C.t030° C., for 0.1 hours to 10 hours, and preferably 0.5
hours to 2 hours, whereby compound al0 can be obtained.
Tenth Step

In R*OH, an acid such as concentrated sulfuric acid or
concentrated hydrochloric acid is added to compound al0,
and the mixture is reacted at 0° C. to 150° C., and preferably
at 80° C. to 110° C., for 1 hour to 24 hours, and preferably 6
hours to 12 hours, for deprotection of a TMS group, hydroly-
sis to the carboxylic acid of nitrile group, followed by esteri-
fication, whereby compound all can be obtained.
Eleventh Step

In a solvent such as THF, DMF or toluene, a base such as
sodium hydride, potassium tert-butoxide or sodium methox-
ide and R*—1I, R*—Br, R*—Cl or the like are added to
compound all, and the mixture is reacted at —20° C. to 100°
C., and preferably at 0° C. to 60° C., for 1 hour to 24 hours,
and preferably 3 hours to 12 hours, whereby compound al2
can be obtained.

Also, tert-butyl ester and the like can be also obtained by
adding 1 to 3 equivalents of a 70% aqueous perchloric acid
solution in tert-butyl acetate, and reacting the mixture at 0° C.



US 9,199,959 B2

99
to 60° C., and preferably at 15° C. to 30° C., for 0.1 hours to
10 hours, and preferably 0.5 hours to 2 hours.

Twelfth Step

In a solvent such as methanol, ethanol, THF or ethyl
acetate, a catalyst such as 5% or 10% palladium carbon,
palladium hydroxide or platinum dioxide is added to com-
pound al2, and the mixture is reacted under a hydrogen
atmosphere at 0° C. to 50° C., and preferably at 15° C. to 25°
C., for 0.1 hours to 48 hours, and preferably 1 hour to 24
hours, whereby compound al3 can be obtained.

In this condition, the reaction may be promoted by adding
acetic acid, hydrochloric acid or the like. In a mixed solvent of
an organic solvent such as methanol, ethanol or THF and
water, a metal such as iron, zinc or tin is added to compound
al2, under acidic conditions of hydrochloric acid or acetic
acid, under alkaline conditions of potassium hydroxide or
sodium hydroxide, or under neutral conditions of ammonium
chloride, and the mixture is reacted at 0° C. to 120° C., and
preferably at 25° C. to 80° C., for 0.1 hours to 24 hours, and
preferably 1 hour to 12 hours, whereby compound al3 can be
also obtained.

Thirteenth Step

In a solvent such as dichloromethane, THF, toluene, aceto-
nitrile or DMF, bromine or a halogenating reagent such as
NBS, NCS and NIS is added to compound al3, and when L>
is bromo, the mixture is reacted at -30° C. to 50° C., and
preferably at —10° C. to 20° C., for 0.1 hours to 10 hours, and
preferably 0.5 hours to 2 hours, whereby compound al4 can
be obtained.

When L3 is chloro oriodine, the mixture is reacted at 10° C.
to 150° C., and preferably at 60° C. to 120° C., for 0.5 hours
to 24 hours, and preferably 1 hour to 6 hours, whereby com-
pound al4 can be obtained.

Fourteenth Step

From compound al4, compound A-1 canbe obtained in the
same manner as in the fourth step.

Fifteenth Step

In a solvent such as methanol, ethanol, THF or DMSO,
potassium hydroxide, sodium hydroxide, lithium hydroxide
or the like is added to compound A-1, and the mixture is
reacted at 0° C. to 100° C., and preferably at 20° C. to 50° C.,
for 0.1 hours to 24 hours, and preferably 1 hour to 6 hours,
whereby compound A-2 can be obtained.

In a solvent such as methanol, ethanol, THF or DMSO,
hydrochloric acid, TFA or the like is added to compound A-1,
and the mixture is reacted at 0° C. to 100° C., and preferably
at 20° C. to 50° C., for 0.1 hours to 24 hours, and preferably
1 hour to 6 hours, whereby compound A-2 can be also
obtained.

Synthesis of compound A-1 is also possible by the method
shown below.

[Formula 52]
Sixteenth
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RS coH P
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Br
RS CO,L! Seventeenth
Step
_—
NO,
al6
R3
Eighteenth
RS COo,L! Step
NO,
al7
R3
Nineteenth
CO,L! Step

<

NH,
al8
R3
RS CO,L!  Twentieth
Step
—_—
L4
NH,
al9
R3
R CO,L! Twenty First
Step

128

NI,
a20
R3

COo,L!  Twenty
Second Step
—_—

Rl
NH,
a2l
R3
RS CO,L! Twenty
Third Step
5
R\Y R!

NH,

a22
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RZr

R3 o~

R6
COR*
RS
~ Y R!
NH,
A-1

wherein R, R%, R3, R%, R, R® Y and L! have the same
meaning as described above, L* is halogen, and L’ is halogen.
Sixteenth Step

To compound al$5 that is commercially available or syn-
thesized by a known method is added, in a solvent such as
concentrated sulfuric acid or acetic acid, nitric acid, fuming
nitric acid or the like under ice-cooling, and the mixture is
reacted at —20° C. to 60° C., and preferably at 0° C.t0 25° C.,
for 0.5 hours to 6 hours, and preferably 1 hour to 3 hours,
whereby a nitro compound can be obtained. This compound
is reacted in a solvent such as thionyl chloride and phosphorus
oxychloride, at 20° C. to 120° C., and preferably at 80° C. to
100° C., for 0.5 hours to 6 hours, and preferably 1 hour to 3
hours, and the solvent is concentrated under reduced pres-
sure, whereby a crude acid chloride can be obtained. Subse-
quently, in a L*-OH solvent, the crude chloride is reacted at
20° C. to 120° C., and preferably at 50° C. to 80° C., for 0.5
hours to 6 hours, and preferably 1 hour to 3 hours, whereby
compound al6 can be obtained.
Seventeenth Step

From compound al6, compound al7 can be obtained in the
same manner as in the fourth step.
Eighteenth Step

From compound al7, compound al8 can be obtained in the
same manner as in the twelfth step.
Nineteenth Step

From compound al8, compound al9 can be obtained in the
same manner as in the thirteenth step.
Twentieth Step

From compound al9, compound a20 can be obtained in the
same manner as in the fourth step.
Twenty First Step

From compound a20, compound a21 can be obtained in the
same manner as in the thirteenth step.
Twenty Second Step

From compound a21, compound a22 can be obtained in the
same manner as in the fourth step.
Twenty Third Step

From compound a22, compound A-1 canbe obtained in the
same manner as in the seventh to eleventh steps.

Here, from compound a20, synthesis of compound A-1 is
possible also by the method shown below.

[Formula 53]
R3
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Fourth Step
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NH,
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R3
6 1
R COL" Twenty Fifth
Step
Rl
HN
a23
R?
R’ o~
R6
CO,R*  Twenty Sixth
Step
L’ R!
NH,
a24
R
R o~
RG
CO,R*
RS
Ny R!

NH,
A-1

wherein R*, R*, R?, R*, R®, RS, Y and L" have the same
meaning as described above, L° is an amino group-protecting
group such as tert-butyloxycarbonyl, and trifluoroacetyl, and
L7 is halogen.

Twenty Fourth Step

In a solvent such as THF or DMSO, an amino group pro-
tecting reagent such as a tert-butyloxycarbonylating reagent
or a trifluoroacetylating reagent such as trifluoroacetyl chlo-
ride or trifluoroacetic acid anhydride, and a base such as
triethylamine or N-methylmorpholine are added to com-
pound a20, and the mixture is reacted at 0° C. to 100° C., and
preferably at 20° C. to 50° C., for 0.1 hours to 24 hours, and
preferably 1 hour to 6 hours, whereby compound a23 that is
an amino group protector can be obtained.

Twenty Fifth Step

From compound a23, after reacting in the same manner as
in the seventh step to the eleventh step, compound a24 can be
obtained in the same manner as in the thirteenth step.

Twenty Sixth Step

From compound a24, compound A-1 can be obtained in the
same manner as in the fourth step.

Furthermore, synthesis of compound A-1 is also possible
by the method shown below.

[Formula 54]
RY Twenty
Seventh Step
—_—
HO R!

a25
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R

R3 o”

R6
CO,R*
RS
~ Y R!
NH,
A-1

wherein R', R*, R?, R*, R, R® and Y have the same mean-
ing as described above, L® is halogen, and L° is halogen.

Twenty Seventh Step

From compound a25 that is commercially available or
synthesized by a known method, compound a26 can be
obtained in the same manner as in the thirteenth step.

Twenty Eighth Step

In a solvent such as concentrated sulfuric acid or acetic
acid, nitric acid, fuming nitric acid or the like is added to
compound a26 under ice-cooling, and the mixture is reacted
at —20° C. to 60° C., and preferably at 0° C. t0 25° C., for 0.5
hours to 6 hours, and preferably 1 hour to 3 hours, whereby
compound a27 can be obtained.

Twenty Ninth Step

In a solvent such as DMF, DMA, THF or dioxane, or in a
mixed solvent thereof, a phosphine such as tri-tert-butylphos-
phine, tricyclohexylphosphine or triphenylphosphine, a cata-
lyst such as dibenzylideneacetone palladium, palladium
acetate or dichlorobistriphenylphosphine palladium, zinc
fluoride and separately prepared silyl enol ether (a28) are
added to compound a27, and the mixture is reacted at 30° C.
to 130° C., and preferably at 50° C. to 150° C., for 0.1 hours
to 6 hours, and preferably 0.5 hours to 1 hour, whereby
compound a29 can be obtained.

Thirtieth Step

In a solvent such as dichloromethane, 1,2-dichloroethane
or tetrahydrofuran, or in a mixed solvent thereof, a base such
as pyridine, lutidine or triethylamine, and a trifluoromethane-
sulfonylating agent such as trifluoromethanesulfonic anhy-
dride or a comin’s reagent are added to compound a29, and
the mixture is reacted at —=50° C. to 50° C., and preferably at
-30°C. 10 30° C., for 0.1 hours to 4 hours, and preferably 0.5
hours to 1 hour, whereby compound a30 can be obtained.

Thirty First Step

From compound a30, compound a31 can be obtained in the
same manner as in the fourth step.

Thirty Second Step

From compound a31, compound a32 can be obtained in the
same manner as in the twelfth step.

Thirty Third Step

From compound a32, compound a33 can be obtained in the
same manner as in the thirteenth step.

Thirty Fourth Step

From compound a33, compound A-1 can be obtained in the
same manner as in the fourth step.

Here, synthesis of compound a29 is possible from com-
pound a26, also by the method shown below.
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[Formula 55]
RS L®*  Thity Fifth
Step
_—
HO R!
NO,
a26
RS L8
Thirty Sixth
Step
BnO R!
Thirty
Seventh Step
—_—

CHO
j ; : Rl
OTMS

CN  Thirty Eighth
Step
—_—

COR* Thirty Ninth
Step
a3
R
O/
R6
CO,R*
HO R!
NO,
a29

wherein each definition has the same meaning as described
above.
Thirty Fifth Step

In a solvent such as dioxane, DMF, DME, THF, acetone or
acetonitrile, a base such as potassium carbonate or sodium
carbonate and benzyl bromide or benzyl chloride are added to
compound a26, and the mixture is reacted at 0° C. 1o 100° C.,
and preferably at 20° C. to 50° C., for 0.5 hours to 24 hours,
and preferably 1 hour to 5 hours, whereby compound a34 can
be obtained.
Thirty Sixth Step

In a solvent such as diethyl ether or THF, L® of compound
a34 is converted to a Grignard reagent or a lithium compound
by metal magnesium or n-butyl lithium, and a reagent such as
dimethylformamide, N-formyl piperidine, and N-formyl
morpholine is added, and the mixture is reacted at -20° C. to
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50° C., and preferably at 0° C. to 20° C., for 0.5 hours to 6
hours, and preferably 1 hour to 3 hours, whereby compound
a35 can be obtained.
Thirty Seventh Step

From compound a35, compound a36 can be obtained in the
same manner as in the ninth step.
Thirty Eighth Step

From compound a36, compound a37 can be obtained in the
same manner as in the tenth step.
Thirty Ninth Step

From compound a37, compound a29 can be obtained in the
same manner as in the eleventh step.

Incidentally, synthesis of compound a28 is possible by the
method shown below.

[Formula 56]
Br\/COZH Fortieth Step
a28-1
Forty First
Step
O CO,H
RZV \/ 2.
a28-2
Forty Second
4 Step
RZ’O\/C02R
a28-3
OTMS
O
N
a28

wherein each definition has the same meaning as described
above.
Fortieth Step

To compound a28-1 that is commercially available or syn-
thesized by a known method are added, in a solvent such as
THEF, diethyl ether or dioxane, or in a mixed solvent thereof,
R*OH and a metal reagent such as sodium hydride, lithium
hydride or potassium hydride, and the mixture is reacted at
20° C. 10 120° C., and preferably at 40° C. to 100° C., for 0.1
hours to 12 hours, and preferably 0.5 hours to 6 hours,
whereby compound a28-2 can be obtained.
Forty First Step

In a solvent such as DMF, DMA, THF or dioxane, or in a
mixed solvent thereof, a base such as potassium carbonate,
sodium carbonate or potassium phosphate, and an alkylating
agent such as an alkyl iodide, alkyl bromide or alkyl sulfate
are added to compound a28-2, and the mixture is reacted at
-30° C.t0 70° C., and preferably at —10° C. to 50° C., for 0.1
hours to 5 hours, and preferably 0.5 hours to 1 hour, whereby
compound a28-3 can be obtained.
Forty Second Step

In a solvent such as THF, diethyl ether or dioxane, or in a
mixed solvent thereof, a base such as potassium hexamethyl-
disilazide, lithium hexamethyldisilazide or lithium diisopro-
pylamide, and a silylating agent such as TMSCI and TMSOT{
are added to compound a28-3, and the mixture is reacted at
-130°C.t0 -20°C., and preferably at -110° C.to -50° C., for
0.1 hours to 5 hours, and preferably 0.5 hours to 1 hour,
whereby compound a28 can be obtained.

Also, as shown below, optically active forms of compounds
A-1 and A-2 can be synthesized by using compound a28',



US 9,199,959 B2

107

instead of compound a28. Synthesis of compound a28' is
possible by the method shown below.

[Formula 57]
e}

)J\ Forty Third

, OvCOZH N HN o] Step

R? " .
a28-2 &
a28-4
e}

)k Forty Fourth

RZ’O N o Step

a28-5
TMSO Q

wherein each definition has the same meaning as described
above.

Forty Third Step

In a solvent such as dichloromethane, toluene or dichloro-
ethane, or in a mixed solvent thereof, a reagent such as oxalyl
chloride or thionyl chloride and oxazolidinone (a28-4) are
added to compound a28-2, and the mixture is reacted at —50°
C. 10 50° C., and preferably at -30° C. to 30° C., for 0.1 hours
to 4 hours, and preferably 0.5 hours to 1 hour, whereby
compound a28-5 can be obtained.

Forty Fourth Step

From compound a28-5, compound a28' can be obtained in
the same manner as in the forty second step.

Here, synthesis of compound a29 is also possible from
compound a28', by the method shown below. Compound a29
to be obtained is an optical isomer. Furthermore, from the
optical isomer of compound a29, optical isomers of com-
pounds A-1 and A-2 can be synthesized by the method
described above.

[Formula 58]
TMSO 0 RY L
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-continued

RG
Forty Sixth
Step
HO
NO,
a28-6 .
RZ
Q/
RS
CO,R*
HO R!
NO,
a29

wherein each definition has the same meaning as described
above.
Forty Fifth Step

From compound a28', compound a28-6 can be obtained in
the same manner as in the twenty ninth step.
Forty Sixth Step

Inatetrahydrofuran-water mixed solvent, a mixed liquid of
hydrogen peroxide and an aqueous solution of lithium
hydroxide is added to compound a28-6, and the mixture is
reacted at -20° C. to 10° C., and preferably at —-10° C. to 10°
C., for 0.1 hours to 5 hours, and preferably 0.1 hours to 1 hour,
to obtain a carboxylate form, and thereafter, without purifi-
cation, the carboxylate form is directly esterified by the addi-
tion of a R*,/diethyl ether solution or the like, whereby
compound a29 can be obtained.

It is also possible to synthesize optical isomers of com-
pounds A-1 and A-2 from compound al6, by the method
shown below.

[Formula 59]
Br
RS CO,L!
Forty Seventh
Step
NO,
alé
Br
RS
OH  Forty Eighth
Step
NO,
a38
Br
RS
X Forty Ninth
Step
—_—
NO,
a39
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-conti%lued
Br O/
RS
CN
Fiftieth Step
_—
NO,
a40
Br OH
R6
CO,R*

Fifty First

Step

NO,
a4l
Br O
RG
CO,R* Fifty Second

Step
Fifty Third

Step

NO,
a4l

NO,
ad4

wherein each definition has the same meaning as described
above.
Forty Seventh Step

From compound al6, compound a38 can be obtained in the
same manner as in the seventh step.
Forty Fighth Step

From compound a38, compound a39 can be obtained in the
same manner as in the eighth step.
Forty Ninth Step

From compound a39, compound a40 can be obtained in the
same manner as in the ninth step.
Fiftieth Step

From compound a40, compound a41 can be obtained in the
same manner as in the tenth step.
Fifty First Step

In a solvent such as dichloromethane, dichloroethane or
chloroform, an oxidizing agent such as a Dess-Martin reagent
or manganese dioxide is added to compound a41, and the
mixture is reacted at 0° C. to 80° C., and preferably at 20° C.
to 45° C., for 0.5 hours to 5 hours, and preferably 1 hour to 3
hours, whereby compound a42 can be obtained.
Fifty Second Step

In a solvent such as benzene, toluene or xylene, a (R)-CBS
reagent is added to compound a42 as an asymmetric source,
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and a reducing agent such as catechol borane or 9-borabicyclo
[3.3.1]nonane is sequentially added, and the mixture is
reacted at -50° C. to 0° C., and preferably at -35° C. to -10°
C., for 0.5 hours to 6 hours, and preferably 1 hour to 3 hours,
whereby compound a43 can be obtained.

Fifty Third Step

From compound a43, compound a44 can be obtained in the
same manner as in the eleventh step.

[Formula 60]
R

Fifty Fourth

CO,R* Step

NO,
ad4

Fifty Fifth
Step

NO,

Fifty Sixth
Step

NH, NH,
ad7 a49
Fifty Seventh Fifty Ninth
Step Step
>
P R

R3 0

NH, NH,
a48 al3
Fifty Eighth Thirteenth
Step Step
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-continued

NH, NH
a24 ald
Twenty Sixth Fourteenth
Step Step
5
- R

R3

s Q

NH,
A-l

whereinR!, R?, R3,R* R> R®,Y, L3, and L” have the same
meaning as described above, L'° is halogen, and L'! is halo-
gen.
Fifty Fourth Step

From compound a44, compound a45 can be obtained in the
same manner as in the seventeenth step.
Fifty Fifth Step

From compound a45, compound a46 can be obtained in the
same manner as in the eighteenth step.
Fifty Sixth Step

From compound a46, compounds a47 and a49 can be
obtained in the same manner as in the nineteenth step.
Fifty Seventh Step

From compound a47, compound a48 can be obtained in the
same manner as in the twentieth step.
Fifty Eighth Step

From compound a48, compound a24 can be obtained in the
same manner as in the twenty first step.
Fifty Ninth Step

From compound a49, compound al3 can be obtained in the
same manner as in the twentieth step.

In the same manner, as shown below, an optical isomer of
compound al2 can be synthesized from compound a4. Fur-
thermore, from the optical isomer of compound al2, optical
isomers of compounds A-1 and A-2 can be synthesized by the
method described above.

[Formula 61]
Cl

CO,L!
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-continued

R?
cl -

0

CO,R* Sixty First Step
_—

NO,
a50

NO,
al2

wherein each definition has the same meaning as described
above.

Sixtieth Step

From compound a4, compound a50 can be obtained in the
same manner as in the forty seventh step to the fifty third step.
Sixty First Step

From compound a50, compound all can be obtained in the
same manner as in the fourth step to the sixth step.

Here, synthesis of compound a44 is possible from com-
pound a41, also by the method shown below.

[Formula 62]
Br OH
RS -
4 Sixty Second
CO,R Step
—_—
NO,
a4l
R
B o7
RS Sixty Third
CO,R? Step
NO,
a1
R
Br O/
RS Sixty Fourth
CO,H Step
OY 0,
HN
NO,
a52
@)
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Sixty Fifth
Step

NO,

a53

NO,
ad4d

wherein each definition has the same meaning as described
above.
Sixty Second Step

From compound a41, compound a51 can be obtained in the
same manner as in the eleventh step.
Sixty Third Step

From compound a51, compound a52 can be obtained in the
same manner as in the fifteenth step.
Sixty Fourth Step

Compound a53 can be synthesized by condensing com-
pound a52 with an enantiopure chiral auxiliary compound
like R-(+)-4-benzyl-2-oxazolidinone (compound (A)) to pro-
duce a diastereomeric mixture and separating the diastereo-
meric mixture by silica gel column chromatography.

Specifically, compound a52 is dissolved in a solvent such
as anhydrous dichloromethane, anhydrous chloroform or
anhydrous THF, and thereafter a small amount of anhydrous
DMF is added, and a chlorinating reagent such as thionyl
chloride or oxalyl chloride is added dropwise at —=30° C. to
50° C., and preferably at —10° C. to 20° C. Thereafter, the
mixture is stirred at =30° C. to 50° C., and preferably at —10°
C. to 20° C., for 0.1 hours to 10 hours, and preferably 0.5
hours to 2 hours and concentrated, and the obtained foamy
solid is dissolved in anhydrous tetrahydrofuran, anhydrous
dichloromethane, or the like. A solution of anhydrous tetrahy-
drofuran, anhydrous dichloromethane or the like of com-
pound (A) is stirred at —=100° C. to =30° C., and preferably at
-80° C. to —60° C., a n-BulLi/hexane solution is added, and
the mixture is stirred at —=100° C. to =30° C., and preferably at
-80° C. 10 =60° C., for 0.1 hours to 1 hour, and preferably 0.1
hours to 0.5 hours, and is further stirred at -20° C. to 60° C.,
and preferably at 0° C.to0 30° C., for 0.1 hours to 5 hours, and
preferably 0.1 hours to 2 hours. Thereafter, the mixture is
mixed with the prepared acid chloride solution at -60° C. to
-10° C., and preferably at -40° C. to —20° C., and then heated
to —10° C. to 60° C., and preferably to 10° C. to 30° C. After
the reaction, the mixture is quenched with a saturated aqueous
ammonium chloride solution, and extracted with dichlo-
romethane, and then separated and purified by silica gel chro-
matography, whereby compound a53 can be obtained.
Sixty Fifth Step

In atetrahydrofuran-water mixed solvent, a mixed liquid of
hydrogen peroxide and an aqueous solution of lithium
hydroxide is added to compound a53, and the mixture is
reacted at =20° C. to 10° C., and preferably at —-10° C. to 10°
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C., to obtain a carboxylate form, and thereafter, the carboxy-
late form is esterified by a diazomethane/diethyl ether solu-
tion or the like, whereby compound a44 can be obtained.

It is also possible to obtain an optical isomer of compound
a29, by the method shown below.

[Formula 63]
RS CHO
Sixty Sixth Step
—_—
HO R!
a29-1
R& CHO
Sixty Seventh Step
D —
HO R!
NO,
a29-2
™S
O/
RS
CN
Sixty Eighth Step
_—
HO R!
NO,
a29-3
OH
RS
COR¥ ,
Sixty Ninth Step
_—
HO R!
NO,
a29-4
OH
RS
CO,R® )
Seventieth Step
—_——
BnO R!
NO,
a29-5
e}
RS
CO,R* .
Seventy First Step
—_—
BnO R!
NO,
a29-6
OH
RS ;
CO,R3?
Seventy Second Step
BnO R! _—
NO,
a29-7
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R
Q/
R&
CO,R?
Seventy Third Step
BnO R! _—
NO,
a29-8
R
Q/
RE ;
CO,R3?
HO R!
NO,
a29

wherein each definition has the same meaning as described
above.
Sixty Sixth Step

To compound a29-1 that is commercially available or pre-
pared by a known method is added, in a solvent such as
concentrated sulfuric acid or acetic acid, nitric acid, fuming
nitric acid or the like under ice-cooling, and the mixture is
reacted at —20° C. to 60° C., and preferably at 0° C.t0 25° C.,
for 0.5 hours to 6 hours, and preferably 1 hour to 3 hours,
whereby compound a29-2 can be obtained. Also, compound
a29-2 can be obtained by adding a metal salt such as potas-
sium nitrate or sodium nitrate under ice-cooling in concen-
trated sulfuric acid, and reacting the mixture at —-20° C. to 60°
C., and preferably at 0° C. to 25° C., for 0.5 hours to 6 hours,
and preferably 1 hour to 3 hours.
Sixty Seventh Step

In a solvent such as dichloromethane, dichloroethane or
toluene, zinc iodide and TMSCN are added to compound
a29-2, and the mixture is reacted at —=20° C. to 50° C., and
preferably at 0° C. to 30° C., for 0.1 hours to 10 hours, and
preferably 0.5 hours to 2 hours, whereby compound a29-3
can be obtained. Also, compound a29-3 can be obtained by
reacting a metal salt such as zinc iodide, TMSCI, sodium
cyanide or potassium cyanide in a solvent such as acetonitrile
and DMF at -20° C. to 50° C., and preferably at 0° C. to 30°
C., for 0.1 hours to 10 hours, and preferably 0.5 hours to 2
hours.
Sixty Eighth Step

In R*OH of compound a29-3, an acid such as concentrated
sulfuric acid or concentrated hydrochloric acid is added, and
the mixture is reacted at 0° C. to 150° C., and preferably at 80°
C. 10 110° C., for 1 hour to 24 hours, and preferably 6 hours
to 12 hours, for deprotection of a TMS group, hydrolysis to
the carboxylic acid of nitrile group, followed by esterifica-
tion, whereby compound 1-4 can be obtained.
Sixty Ninth Step

In a solvent such as DMF, DME, tetrahydrofuran, acetone
or acetonitrile, a base such as potassium carbonate, sodium
carbonate, cesium carbonate or sodium hydride, and benzyl
bromide or benzyl chloride are added to compound a29-4,
and the mixture is reacted at 0° C. to 100° C., and preferably
at 20° C. to 50° C., for 0.5 hours to 24 hours, and preferably
1 hour to 5 hours, whereby compound a29-5 can be obtained.
Also, compound a29-5 can be obtained by adding diethyl
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azodicarboxylate or diisopropyl azodicarboxylate, and ben-
zyl alcohol in a solvent such as tetrahydrofuran, toluene or
dichloromethane, and reacting the mixture at 0° C. to 100° C.,
and preferably at 20° C. to 50° C., for 0.5 hours to 24 hours,
and preferably 1 hour to 5 hours.

Seventieth Step

In a solvent such as dichloromethane, dichloroethane or
chloroform of compound a29-5, an oxidizing agent such as a
Dess-Martin reagent, manganese dioxide or pyridinium chlo-
rochromate is added, and the mixture is reacted at 0° C. to 80°
C., and preferably at 20° C. t0 45° C., for 0.5 hours to 5 hours,
and preferably 1 hour to 3 hours, whereby compound a29-6
can be obtained. Also, compound a29-6 can be obtained by
general Swern oxidation.

Seventy First Step

In a solvent such as benzene, toluene, xylene, dichlo-
romethane or dichloroethane of compound a29-6, a (R)-CBS
reagent is added as an asymmetric source, and a reducing
agent such as catechol borane or 9-borabicyclo[3.3.1]nonane
is sequentially added, and the mixture is reacted at —100° C.
to 0° C., and preferably at -78° C. to -50° C., for 0.5 hours to
6 hours, and preferably 1 hour to 3 hours, whereby compound
a29-7 can be obtained.

Seventy Second Step

In a solvent such as tetrahydrofuran, DMF or toluene, a
base such as sodium hydride, potassium tert-butoxide or
sodium methoxide and R*—I, R*—Br, R*—Cl or the like
that is commercially available or prepared by a known
method are added to compound a29-7, and the mixture is
reacted at —20° C. 10 100° C., and preferably at 0° C. to 60° C.,
for 1 hour to 24 hours, and preferably 3 hours to 12 hours,
whereby compound a29-8 can be obtained.

Also, tert-butyl ester and the like can be also obtained by
adding 1 to 3 equivalents of a 70% aqueous perchloric acid
solution in tert-butyl acetate, and reacting the mixture at 0° C.
to 60° C., and preferably at 15° C. to 30° C., for 0.1 hours to
10 hours, and preferably 0.5 hours to 2 hours.

Seventy Third Step

In a solvent such as methanol, ethanol or tetrahydrofuran,
a catalyst such as 5% or 10% palladium carbon, palladium
hydroxide or platinum dioxide is added to compound a29-8,
and the mixture is reacted under a hydrogen atmosphere at 0°
C. 10 60° C., and preferably at 20° C. to 40° C., for 0.1 hours
to 24 hours, and preferably 1 hour to 12 hours, whereby
compound a29 can be obtained.

Also, compound a29 can be obtained by adding tribro-
moboron and trimethylsilyliodide in a solvent such as dichlo-
romethane, dichloroethane or chloroform, and reacting the
mixture at =20° C. to 100° C., and preferably at 0° C. to 30°
C., for 1 hour to 24 hours, and preferably 3 hours to 12 hours.

2) Synthesis of Compounds A-3 and A-4

[Formula 64]

R3

R6

OH  First Step
—_—
RS
~

Y
NO,
a8
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R3
RG
Br Second Step
—_—
RS
Ny
NO,
ad4
R3
RG
4
COR™  Third Step
—_—
RS
Ny
NO,
a55
R’ R?
RG
COR* Fourth Step
—_—
RS
Ny
NO,
a56
R’ R?
RG
COR*  Fifth Step
—_—
RS
Sy R!
NH,
A-3
R’ R?
RG
CO,H
RS
Ny R!
NH,
A-4

wherein each definition has the same meaning as described
above.
First Step

In a solvent such as methylene chloride, toluene or THF,
phosphorus tribromide, thionyl bromide or the like is added to
compound a8, and the mixture is reacted at —20° C. 10 120° C.,
and preferably at 0° C. to 60° C., for 0.1 hours to 12 hours, and
preferably 1 hour to 4 hours, whereby compound a54 can be
obtained.
Second Step

In a solvent such as DMF, DMSO, dioxane or toluene, a
palladium catalyst such as Pd(PPh,),, Pd(OAc),, Pd(PPh,),
Cl, or PdCl,(dppf),, a base such as triethylamine or N-meth-
ylmorpholine, and R*OH are added to compound a54, and the
mixture is reacted under a carbon monoxide atmosphere at 0°
C. 10 150° C., and preferably at 50° C. to 100° C., for 1 hour
to 24 hours, and preferably 3 hours to 12 hours, whereby
compound a55 can be obtained.
Third Step

In a solvent such as THF, diethyl ether or toluene, a base
such as lithium diisopropylamide, potassium hexamethyld-
isilazide, lithium hexamethyldisilazide or sodium hexameth-
yldisilazide, and R*—I, R*—Br, R>—Cl, or the like are added
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to compound a55, and the mixture is reacted at =70° C. to 50°
C., and preferably at -20° C. to 20° C., for 1 hour to 24 hours,
and preferably 3 hours to 10 hours, whereby compound a56
can be obtained.
Fourth Step

From compound a56, compound A-3 can be obtained in the
same manner as in the twelfth to fourteenth steps in “1)
Synthesis of Compounds A-1 and A-2” described above.
Fifth Step

From compound A-3, compound A-4 can be obtained in the
same manner as in the fifteenth step in “1) Synthesis of
Compounds A-1 and A-2” described above.
3) Synthesis of Compounds A-5 and A-6

[Formula 65]
R
O/
RS
COR* First Step
_—
TfO R!
NO,
a30
R?
O/
RS
COR* Second Step
RSa— % J— RSa'
HO,C R!
NO,
a57 o)}
>
o
RS
RS CO,R* Third Step
—_—
N
RSa Rl
¢} NO,
a58
R
R o7
RS
R COR* Fourth Step
_—
N
RSa Rl
e} NH,
A-5
R
B o7
RS
R CO,H
N
RSa Rl
¢} NH,
A-6

wherein R', R, R?, R*, and R® have the same meaning as
described above, and R>* and R** are each independently
substituted or unsubstituted alkyl, a substituted or unsubsti-
tuted aromatic carbocyclic group, a substituted or unsubsti-
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tuted nonaromatic carbocyclic group, a substituted or unsub-
stituted aromatic heterocyclic group, or a substituted or
unsubstituted nonaromatic heterocyclic group, wherein R>¢
and R®*" may be taken together with an adjacent nitrogen
atom to form a substituted or unsubstituted aromatic hetero-
cyclic group or a substituted or unsubstituted nonaromatic
heterocyclic group.
First Step

In a solvent such as DMF, DMSO, dioxane or toluene, a
palladium catalyst such as Pd(PPh,),, Pd(OAc),, Pd(PPh;),
Cl, or PdCl,(dppf),, a base such as triethylamine or N-meth-
ylmorpholine, and further allyl alcohol are added to com-
pound a30, and the mixture is reacted under a carbon mon-
oxide atmosphere at 0° C. to 150° C., and preferably at 50° C.
to 100° C., for 1 hour to 24 hours, and preferably 3 hours to 12
hours, whereby an allyl ester form can be synthesized. There-
after, in a solvent such as ethanol, MeCN or THF, morpholine,
pyrrolidine, or the like is added, and the mixture is reacted, in
the presence of Pd(Ph,P),, at 0° C. to 100° C., and preferably
at25° C.to 75° C., for 0.1 hours to 24 hours, and preferably
1 hour to 12 hours, whereby compound a57 can be obtained.
Second Step

In DMF, DMA, THF, acetonitrile, or the like, or a mixed
solvent thereof, 1-hydroxy-7-azabenzotriazole, 1-hydroxy-
benzotriazole or the like, and/or a condensing agent such as
dicyclohexylcarbodiimide or diisopropylcarbodiimide, and a
base such as triethylamine, diisopropylethylamine or N-me-
thylmorpholine are added to compound a57 and an amine
derivative (D) that is commercially available or prepared by a
known method, and the mixture is reacted at 0° C. to 100° C.,
and preferably at 20° C. to 50° C., for 1 hour to 48 hours, and
preferably 2 hours to 24 hours, whereby compound a58 can
be obtained.
Third Step

From compound a58, compound A-5 canbe obtained in the
same manner as in the thirty second to thirty fourth steps in
“1) Synthesis of Compounds A-1 and A-2” described above.
Fourth Step

From compound A-5, compound A-6 can be obtained in the
same manner as in the fifteenth step in “1) Synthesis of
Compounds A-1 and A-2” described above.

It is also possible to synthesize compound a57, by the
method shown below.

[Formula 66]
R
O/
RS Fifth Step
co,R* ST
—_—
TfO R!
NO,
a30
R
O/
RS Sixth Step
c LR
L7 N R!
NO,

a57-1
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-continued
R
O/
RS Seventh Step
COR* w7
OHC R!
NO,
5
a57-2 O/ R
RG
CO,R*
HO,C R!
NO,
as7

wherein R', R*, R* and R® have the same meaning as
described above, and L' is hydrogen or phenyl.
Fifth Step

In a solvent such as dioxane, DMF, DME, tetrahydrofuran
or water, or a mixed solvent, a palladium catalyst such as
Pd(PPh,),, Pd(OAc),, Pd(PPh;),Cl,, Pd(dppf),Cl, or Pd(dt-
bpf), a base such as potassium carbonate, sodium carbonate,
cesium carbonate or potassium phosphate, and trans-ethynyl-
boronic acid, vinyl boronate, vinyl trialkyltin, or the like are
added to compound a30, and the mixture is reacted under a
nitrogen atmosphere at 0° C. to 150° C., and preferably at 60°
C. 10 120° C., for 0.5 hours to 24 hours, and preferably 1 hour
to 12 hours, whereby compound a57-1 can be obtained.
Sixth Step

In dichloromethane or methanol or a mixed solvent
thereof, an ozone gas is passed through compound a57-1 at
-100° C. to 0° C., and preferably at -78° C. to 50° C., for 0.5
hours to 6 hours, and preferably 1 hour to 3 hours, and there-
after dimethylsulfide, trimethylphosphite, or the like is added,
and the mixture is stirred at the same temperature for 0.1
hours to 3 hours, and preferably 0.5 hours to 1 hour, whereby
compound a57-2 can be obtained.
Seventh Step

In a solvent such as acetone or methyl ethyl ketone, potas-
sium permanganate is added to compound a57-2, and the
mixture is reacted at —20° C. to 50° C., and preferably at 0° C.
to 20° C., for 0.5 hours to 6 hours, and preferably 1 hour to 3
hours, whereby compound a57 can be obtained. Also, com-
pound a57 can be also obtained by adding pyridinium dichro-
mate in a DMF solvent, and reacting the mixture at 0° C. to
60° C., and preferably at 20° C. to 40° C., for 2 hours to 24
hours, and preferably 6 hours to 12 hours.
4) Synthesis of Compounds A-7 and A-8

[Formula 67]
R?
O/
RS
CO,R? First Step
NH,
HO,C R! NH,
X
NO, |
N
Q
a57 a58
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~ R¥
(@]
RG
CO,R*
Second Step
—_—
N
S R!
/ \ NH NO,
X
Q —_—
a59
5
O/R
RG
CO,R* )
Third Step
—_—
N,
S R!
/ \ N NO,
N sh
P R
Q [—
a60
R
R o~
RG
COR*
Fourth Step
—_—
N
= Rl
N NH.
// ) Speo
Q —
A-7
R
R o~
RG
CO,H
N
S Rl
N NH.
// ) Spwo
Q —
A-8

wherein R* R*, R*, R*, and R® have the same meaning as
described above, R>” is alkyl, and Q is halogen, hydroxy,
carboxy, amino, imino, hydroxyamino, hydroxyimino,
formyl, formyloxy, carbamoyl, sulfamoyl, sulfanyl, sulfino,
sulfo, thioformyl, thiocarboxy, dithiocarboxy, thiocarbam-
oyl, cyano, nitro, nitroso, azido, hydrazino, ureido, amidino,
guanidino, trialkylsilyl, alkyl, alkenyl, alkynyl, haloalkyl,
hydroxyalkyl, alkyloxy, alkenyloxy, alkynyloxy, haloalky-
loxy, alkyloxyalkyl, alkyloxyalkyloxy, alkylcarbonyl, alk-
enylcarbonyl, alkynylcarbonyl, monoalkylamino, dialky-
lamino, alkylsulfonyl, alkenylsulfonyl, alkynylsulfonyl,
monoalkylcarbonylamino, dialkylcarbonylamino,
monoalkylsulfonylamino, dialkylsulfonylamino, alkylimino,
alkenylimino, alkynylimino, alkylcarbonylimino, alkenyl-
carbonylimino, alkynylcarbonylimino, alkyloxyimino, alk-
enyloxyimino, alkynyloxyimino, alkylcarbonyloxy, alkenyl-
carbonyloxy, alkynylcarbonyloxy,  alkyloxycarbonyl,
alkenyloxycarbonyl, alkynyloxycarbonyl, alkylsulfanyl, alk-
enylsulfanyl, alkynylsulfanyl, alkylsulfinyl, alkenylsulfinyl,
alkynylsulfinyl, monoalkylcarbamoyl, dialkylcarbamoyl,
monoalkylsulfamoyl, dialkylsulfamoyl, an aromatic car-
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bocyclic group, a nonaromatic carbocyclic group, an aro-
matic heterocyclic group, a nonaromatic heterocyclic group,
aromatic carbocyclicoxy, nonaromatic carbocyclicoxy, aro-
matic heterocyclicoxy, nonaromatic heterocyclicoxy, aro-
matic carbocyclic amino, nonaromatic carbocyclic amino,
aromatic heterocyclic amino, nonaromatic heterocyclic
amino, aromatic carbocyclic carbonyl, nonaromatic carbocy-
clic carbonyl, aromatic heterocyclic carbonyl, nonaromatic
heterocyclic carbonyl, aromatic carbocyclic oxycarbonyl,
nonaromatic carbocyclic oxycarbonyl, aromatic heterocyclic
oxycarbonyl, nonaromatic heterocyclic oxycarbonyl, non-
aromatic heterocyclic oxycarbonyl, aromatic carbocyclic car-
bonylamino, nonaromatic carbocyclic carbonylamino, aro-
matic heterocyclic carbonylamino, nonaromatic heterocyclic
carbonylamino, aromatic carbocyclic alkyl, nonaromatic car-
bocyclic alkyl, aromatic heterocyclic alkyl, nonaromatic het-
erocyclic alkyl, aromatic carbocyclic alkyloxy, nonaromatic
carbocyclic alkyloxy, aromatic heterocyclic alkyloxy, non-
aromatic heterocyclic alkyloxy, aromatic carbocyclic alkyl-
sulfanyl, nonaromatic carbocyclic alkylsulfanyl, aromatic
heterocyclic alkylsulfanyl, nonaromatic heterocyclic alkyl-
sulfanyl, aromatic carbocyclic alkyloxycarbonyl, nonaro-
matic carbocyclic alkyloxycarbonyl, aromatic heterocyclic
alkyloxycarbonyl, nonaromatic heterocyclic alkyloxycarbo-
nyl, aromatic carbocyclic alkyloxyalkyl, nonaromatic car-
bocyclic alkyloxyalkyl, aromatic heterocyclic alkyloxyalkyl,
nonaromatic heterocyclic alkyloxyalkyl, aromatic carbocy-
clic alkylamino, nonaromatic carbocyclic alkylamino, aro-
matic heterocyclic alkylamino, nonaromatic heterocyclic
alkylamino, aromatic carbocyclic sulfanyl, nonaromatic car-
bocyclic sulfanyl, aromatic heterocyclic sulfanyl, nonaro-
matic heterocyclic sulfanyl, nonaromatic carbocyclic sulfo-
nyl, aromatic carbocyclic sulfonyl, aromatic heterocyclic
sulfonyl, or nonaromatic heterocyclic sulfonyl.

First Step

In DMF, DMA, THF, acetonitrile, or the like, or a mixed
solvent thereof, 1-hydroxy-7-azabenzotriazole, 1-hydroxy-
benzotriazole, and/or a condensing agent such as dicyclo-
hexylcarbodiimide or diisopropylcarbodiimide, and a base
such as triethylamine, diisopropylethylamine or N-methyl-
morpholine are added to compound a57 and a phenylenedi-
amine derivative (a58) that is commercially available or pre-
pared by a known method, and the mixture is reacted at 0° C.
to 100° C., and preferably at 20° C. to 50° C., for 1 hour to 48
hours, and preferably 2 hours to 24 hours, whereby com-
pound a59 can be obtained.

Second Step

In DMF, DMA, THF, acetonitrile, or the like, or a mixed
solvent thereof, a base such as sodium hydride or cesium
carbonate, and halogenated alkyl that is commercially avail-
able or prepared by a known method are added to compound
a59, and the mixture is reacted at 20° C. to 140° C., and
preferably at 40° C. to 80° C., for 1 hour to 48 hours, and
preferably 2 hours to 24 hours, whereby compound a60 can
be obtained.

Third Step

From compound a60, compound A-7 can be obtained in the
same manner as in the thirty second to thirty fourth steps in
“1) Synthesis of Compounds A-1 and A-2” described above.

Fourth Step

From compound A-7, compound A-8 can be obtained in the
same manner as in the fifteenth step in “1) Synthesis of
Compounds A-1 and A-2” described above.
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5) Synthesis of Compounds A-9 and A-10

[Formula 68]
R?
o
RG
CO,R*
First Step
—_—
HO,C R!
NO,
as7
R?
o~
RG
COR*
R¥ §
\”/ R! Second Step
—_—
0 NO,
a6l
R?
R o~
RG
COR*  Third
H Step
R3¢ N P
\”/ Rl
0 NH,
A9
R
R’ o~
RG
COH
H
R¥ N
T Rl
0 NH,
A-10

wherein R', R*, R, R*, and R® have the same meaning as
described above, and R is alkyl, alkenyl, alkynyl, an aro-
matic carbocyclic group, a nonaromatic carbocyclic group,
an aromatic heterocyclic group, or a nonaromatic heterocy-
clic group.
First Step

From compound a57, compound a61 can be obtained in the
same manner as in the first to sixth steps in “30) Synthesis of
Compounds N-1 and N-2” described below.

Second Step

From compound a61, compound A-9 canbe obtained in the
same manner as in the thirty second to thirty fourth steps in
“1) Synthesis of Compounds A-1 and A-2” described above.

Third Step

From compound A-9, compound A-10 can be obtained in
the same manner as in the fifteenth step in “1) Synthesis of
Compounds A-1 and A-2” described above.
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6) Synthesis of Compounds A-11 and A-12
[Formula 69]
R
O/
R6
COR*
First Step
TfO R! =
NO,
a30
R?
O/
RG
0 CO,R*
Second Step
RSC —_—
SN R!
H

NO,

a62
R
R? o~
R6
0 COR*
Third Step
N R!
H
NH,
A-11
R
R o~
RG
0 CO,H
RSC
~N R!
H
NH,
A-12

wherein R', R¥, R?, R*, and R° have the same meaning as
described above, and R>? is substituted or unsubstituted alkyl,
a substituted or unsubstituted aromatic carbocyclic group, a
substituted or unsubstituted nonaromatic carbocyclic group,
a substituted or unsubstituted aromatic heterocyclic group, or
a substituted or unsubstituted nonaromatic heterocyclic
group.
First Step

From compound a30, compound a62 can be obtained in the
same manner as in the first to fifth steps in “31) Synthesis of
Compounds O-1 and O-2" described below.

Second Step

From compound a62, compound A-11 can be obtained in
the same manner as in the thirty second to thirty fourth steps
in “1) Synthesis of Compounds A-1 and A-2” described
above.

Third Step

From compound A-9, compound A-12 can be obtained in
the same manner as in the fifteenth step in “1) Synthesis of
Compounds A-1 and A-2” described above.
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7) Synthesis of Compounds A-13 and A-14

[Formula 70]
R?
o
RG
CO,R*
First Step
. RSe'
TIO R /
R¥*—NH
NO, a63
a30
R¥
o
RG
CO,R*
R¥ Second Ste
P
\Il\I Rl —_— -
R3¢ NO,
a64
R¥
R o~
RG
COR*  Third
RS Step
>y R!
| ;
R NH,
A-13
R?
R o~
RG
CO,H
RSe
>y R!
| ;
R NH,
A-14

wherein R', R*, R, R*, and R® have the same meaning as
described above, and R*¢ and R>¢" are each independently a
hydrogen atom, formyl, carbamoyl, carboxy, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, sub-
stituted or unsubstituted alkynyl, substituted or unsubstituted
alkylcarbonyl, substituted or unsubstituted alkenylcarbonyl,
substituted or unsubstituted alkynylcarbonyl, substituted or
unsubstituted alkylcarbamoyl, substituted or unsubstituted
alkenylcarbamoyl, substituted or unsubstituted alkynylcar-
bamoyl, substituted or unsubstituted alkyloxycarbonyl, sub-
stituted or unsubstituted alkenyloxycarbonyl, substituted or
unsubstituted alkynyloxycarbonyl, a substituted or unsubsti-
tuted aromatic carbocyclic group, a substituted or unsubsti-
tuted nonaromatic carbocyclic group, a substituted or unsub-
stituted aromatic heterocyclic group, a substituted or
unsubstituted nonaromatic heterocyclic group, substituted or
unsubstituted aromatic carbocyclic carbonyl, substituted or
unsubstituted nonaromatic carbocyclic carbonyl, substituted
or unsubstituted aromatic heterocyclic carbonyl, substituted
or unsubstituted nonaromatic heterocyclic carbonyl, substi-
tuted or unsubstituted aromatic carbocyclic carbamoyl, sub-
stituted or unsubstituted nonaromatic carbocyclic carbamoyl,
substituted or unsubstituted aromatic heterocyclic carbam-
oyl, substituted or unsubstituted nonaromatic heterocyclic
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carbamoyl, substituted or unsubstituted aromatic carbocyclic
oxycarbonyl, substituted or unsubstituted nonaromatic car-
bocyclic oxycarbonyl, substituted or unsubstituted aromatic
heterocyclic oxycarbonyl, or substituted or unsubstituted
nonaromatic heterocyclic oxycarbonyl, wherein R>¢ and R>¢’
may be taken together with an adjacent nitrogen atom to form
a substituted or unsubstituted aromatic heterocyclic group or
a substituted or unsubstituted nonaromatic heterocyclic

group.

0
First Step
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In a solvent such as dimethylformamide, dimethylaceta-
mide, tetrahydrofuran or dioxane, or in a mixed solvent
thereof, a base such as sodium carbonate, potassium carbon-
ate, cesium carbonate or potassium phosphate, a substituted
amine a63 that is commercially available or prepared by a
known method, a palladium catalyst such as Pd(PPh,),,
Pd(OAc),, Pd(PPh,),Cl,, Pd(dppf),Cl, or tris(dibenzylide-
neacetone)dipalladium, and a ligand such as 2,2'-bis(diphe-
nylphosphino)-1,1'-binaphthyl or Xantphos are added to
compound a30, and the mixture is reacted at 50° C. 10 180°C.,
and preferably at 70° C. to 150° C., for 0.1 hours to 8 hours,
and preferably 0.5 to 2 hours, whereby compound a64 can be
obtained.

Second Step

From compound a64, compound A-13 can be obtained in
the same manner as in the thirty second to thirty fourth steps
in “1) Synthesis of Compounds A-1 and A-2” described
above.

Third Step

From compound A-13, compound A-14 can be obtained in
the same manner as in the fifteenth step in “1) Synthesis of
Compounds A-1 and A-2” described above.

8) Synthesis of Compounds A-15 and A-16

[Formula 71]
RY
o~
R6
CO,R*
First Step
HO,C R!
NO,
a57
R?
o~
RS s Second
COR? RY—COCI (B) g,
4 o .
RY—CO,H (C)
H,N R!
NO,
a65
RY
o~
R6
0 CO,R*
JJ\ Third Step
_—
RY N R!
H
NO,
a66
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RY
o~
RG
0 CO,R*
J]\ Fourth Step
RY N R! >
I
R5! NO,
a67
R¥
R3 o~
RG
0 CO,R?
JI\ Fifth Step
RY N R! B
I
R! NH,
A-15
R?
R? o~
RG
0 CO.H
RY JI\ Il\I R!
R! NH,
A-16

wherein R', R*,R?,R*,R*!, and R® have the same meaning
as described above, and R¥ is substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, a substituted or unsubstituted aromatic
carbocyclic group, a substituted or unsubstituted nonaro-
matic carbocyclic group, a substituted or unsubstituted aro-
matic heterocyclic group, or a substituted or unsubstituted
nonaromatic heterocyclic group.
First Step

In DMF, toluene, benzene or the like, or a mixed solvent of
those and water, diphenylphosphoryl azide and a base such as
triethylamine, diisopropylethylamine or N-methylmorpho-
line are added to compound a57, and the mixture is reacted at
20°C.10 100° C., and preferably at 50° C.to 80° C., for 1 hour
to 24 hours, and preferably 2 hours to 6 hours, and thereafter
potassium hydroxide, sodium hydroxide, lithium hydroxide
or the like is added, and the mixture is reacted at 0° C. to 100°
C., and preferably at 20° C. to 50° C., for 1 hour to 24 hours,
and preferably 2 hours to 6 hours, whereby compound a65
can be obtained.
Second Step

In a solvent such as dichloromethane, dichloroethane or
THF, pyridine, triethylamine or N-methylmorpholine is
added to compound a65 as a base, and then an acylating
reagent such as an acid chloride or acid anhydride that is
commercially available or synthesized by a known method is
sequentially added, and the mixture is reacted at -20° C. to
50° C., and preferably at 0° C. to 20° C., for 0.1 hours to 6
hours, and preferably 1 hour to 3 hours, whereby compound
a66 can be obtained.
Third Step

In a solvent such as THF, dimethylformamide or dimethy-
lacetamide, a base such as sodium hydride, tert-butoxypotas-
sium or lithium diisopropylamide, and then R*'—I, R>'—Br,
R>!—Cl or the like that is commercially available or synthe-
sized by a known method are added to compound a66, and the
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mixture is reacted at 0° C. to 50° C., and preferably at 20° C.
t035° C., for 0.1 hours to 3 hours, and preferably 0.5 hours to
1 hour, whereby compound a67 can be obtained.
Fourth Step

From compound a67, compound A-15 can be obtained in
the same manner as in the thirty second to thirty fourth steps
in “1) Synthesis of Compounds A-1 and A-2” described
above.
Fifth Step

From compound A-15, compound A-16 can be obtained in
the same manner as in the fifteenth step in “1) Synthesis of
Compounds A-1 and A-2” described above.
9) Synthesis of Compounds A-17 and A-18

[Formula 72]
R?
o
RG
4
COR First Step
P ——
R*%—NCO
H,N R!
NO,
a65
»
o~ N
RG
O CO,R*  Second Step
—_—
ng J]\
~ Il\I g R
R% NO,
a68
R?
R? o~
RG
4
Q COR™ pping Step
ng JJ\
T .
R NH,
A-17
R?
R o~
RG
0 CO.H
ng )J\
>y N R!
| H
R NH,
A-18

wherein R', R*, R*, R*, and R° have the same meaning as
described above, R€ is substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubsti-
tuted alkynyl, a substituted or unsubstituted aromatic car-
bocyclic group, a substituted or unsubstituted nonaromatic
carbocyclic group, a substituted or unsubstituted aromatic
heterocyclic group, or a substituted or unsubstituted nonaro-
matic heterocyclic group, and R>¢”is a hydrogen atom.
First Step

In a solvent such as toluene, acetonitrile or dichloroethane,
R NCO that is commercially available or synthesized by
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a known method is added to compound a65, and the mixture
is reacted at 25° C. to 120° C., and preferably at 60° C. to 80°
C., for 0.5 hours to 4 hours, and preferably 1 hour to 2 hours,
whereby compound a68 can be obtained.

In a solvent such as dichloromethane, THF or toluene, a
base such as triethylamine or N-methylmorpholine is added
to compound a65, and reacted with triphosgene, thereby syn-
thesizing an isocyanate form in the system. R**NH, that is
commercially available or synthesized by a known method is
added without taking out the isocyanate form from the reac-
tion mixture, and the mixture is reacted at 0° C. to 50° C., and
preferably at 20° C. to 35° C., for 0.1 hours to 6 hours, and
preferably 0.5 hours to 2 hours, whereby compound a68 can
be obtained.

Second Step

From compound a68, compound A-17 can be obtained in
the same manner as in the thirty second to thirty fourth steps
in “1) Synthesis of Compounds A-1 and A-2” described
above.

Third Step

From compound A-17, compound A-18 can be obtained in
the same manner as in the fifteenth step in “1) Synthesis of
Compounds A-1 and A-2” described above.

In addition, from compound a57, in the same manner as in
the first step in “8) Synthesis of Compounds A-15 and A-16"
described above, in DMF, toluene, benzene, or the like, or a
mixed solvent of those and water, diphenylphosphoryl azide
and a base such as triethylamine, diisopropylethylamine or
N-methylmorpholine are added, and the mixture is reacted at
20°C.10 100° C., and preferably at 50° C.to 80° C., for 1 hour
to 24 hours, and preferably 2 hours to 6 hours, and thereafter,
R’ N—R>¢" (wherein R is substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, a substituted or unsubstituted aromatic
carbocyclic group, a substituted or unsubstituted nonaro-
matic carbocyclic group, a substituted or unsubstituted aro-
matic heterocyclic group, or a substituted or unsubstituted
nonaromatic heterocyclic group) is added, and the mixture is
reacted at 0° C. to 100° C., and preferably at 20° C. to 50° C.,
for 1 hour to 24 hours, and preferably 2 hours to 6 hours,
whereby compound a68 can be obtained.

10) Synthesis of Compounds A-19 and A-20

[Formula 73]
R¥
O/
RS
CO,R* First Step
R¥*—80,Cl1
H,N R!
NO,
a65
R?
O/
RS
o) CO,R*  Second Step
O%S| ”
%7 NN Rl
H
NO,
a69

10

15

20

25

30

35

40

45

50

55

60

65

-continued
R?
O/
RG
ﬁ Cco,R*  Third Step
O
>
DN
RSh Il\I Rl
R3! NO,
a70
R
R’ o~
RG
ﬁ CO,R* Fourth Step
O
x>
S
RSh Il\I Rl
R! NH,
A-19
R
R o~
RG
0 CO,H
O%S|
e Il\I r!
RS! NH,
A-19

whereinR',R¥ R*,R* R>!, and R® have the same meaning
as described above, and R>” is substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, a substituted or unsubstituted aromatic
carbocyclic group, a substituted or unsubstituted nonaro-
matic carbocyclic group, a substituted or unsubstituted aro-
matic heterocyclic group, or a substituted or unsubstituted
nonaromatic heterocyclic group.

First Step

In a solvent such as pyridine or lutidine, a substituted
sulfonyl chloride that is commercially available or synthe-
sized by a known method is added to compound a65, and the
mixture is reacted at 20° C. to 100° C., and preferably at 50°
C.to070° C., for 1 hour to 24 hours, and preferably 5 hours to
10 hours, whereby compound a69 can be obtained.

Second Step

In a solvent such as dichloromethane, THF or dimethylfor-
mamide, a base such as sodium carbonate, potassium carbon-
ate or cesium carbonate is added to compound a69, and then
R>—I, R>*—Br, R*>*—Cl or the like that is commercially
available or synthesized by a known method is added, and the
mixture is reacted at 0° C. to 80° C., and preferably at 25° C.
to 50° C., for 1 hour to 12 hours, and preferably 3 hours to 6
hours, whereby compound a70 can be obtained.

Third Step

From compound a70, compound A-19 can be obtained in
the same manner as in the thirty second to thirty fourth steps
in “1) Synthesis of Compounds A-1 and A-2” described
above.

Fourth Step

From compound A-19, compound A-20 can be obtained in
the same manner as in the fifteenth step in “1) Synthesis of
Compounds A-1 and A-2” described above.
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11) Synthesis of Compounds A-21 and A-22

[Formula 74]
R
O/
RS
CO,R* First Step
—_—
H,N R!
NO,
a65
R?
O/
R6
CO,R* Second Step
—_—
RY
1 «
R NO,
a7l
R
R? o~
RS
CO,R* Third Step
_—
R
\Il\I R!
R NH,
A-21
R
R o~
RS
CO,H
RY
1 «
RS NH,
A-22

wherein R', R*, R, R*, and R® have the same meaning as
described above, and R* and R>" are each independently a
hydrogen atom, formyl, carbamoyl, carboxy, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, sub-
stituted or unsubstituted alkynyl, substituted or unsubstituted
alkylcarbonyl, substituted or unsubstituted alkenylcarbonyl,
substituted or unsubstituted alkynylcarbonyl, substituted or
unsubstituted alkylcarbamoyl, substituted or unsubstituted
alkenylcarbamoyl, substituted or unsubstituted alkynylcar-
bamoyl, substituted or unsubstituted alkyloxycarbonyl, sub-
stituted or unsubstituted alkenyloxycarbonyl, substituted or
unsubstituted alkynyloxycarbonyl, a substituted or unsubsti-
tuted aromatic carbocyclic group, a substituted or unsubsti-
tuted nonaromatic carbocyclic group, a substituted or unsub-
stituted aromatic heterocyclic group, a substituted or
unsubstituted nonaromatic heterocyclic group, substituted or
unsubstituted aromatic carbocyclic carbonyl, substituted or
unsubstituted nonaromatic carbocyclic carbonyl, substituted
or unsubstituted aromatic heterocyclic carbonyl, substituted
or unsubstituted nonaromatic heterocyclic carbonyl, substi-
tuted or unsubstituted aromatic carbocyclic carbamoyl, sub-
stituted or unsubstituted nonaromatic carbocyclic carbamoyl,
substituted or unsubstituted aromatic heterocyclic carbam-
oyl, substituted or unsubstituted nonaromatic heterocyclic
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carbamoyl, substituted or unsubstituted aromatic carbocyclic
oxycarbonyl, substituted or unsubstituted nonaromatic car-
bocyclic oxycarbonyl, substituted or unsubstituted aromatic
heterocyclic oxycarbonyl, or substituted or unsubstituted
nonaromatic heterocyclic oxycarbonyl, wherein R* and R>"
may be taken together with an adjacent nitrogen atom to form
a substituted or unsubstituted aromatic heterocyclic group or
a substituted or unsubstituted nonaromatic heterocyclic
group.

First Step

In a solvent such as dichloromethane, THF or dimethylfor-
mamide, an acid such as acetic acid or trifluoroacetic acid is
added to compound a65, and an aldehyde or ketone that is
commercially available or synthesized by a known method is
sequentially added, and the mixture is stirred at 0° C. to 100°
C., and preferably at 25° C. to 60° C., for 0.5 hours to 24
hours, and preferably 3 hours to 12 hours, and thereafter, a
reducing agent such as NaBH,,, NaBH;CN or NaBH(OACc), is
added, and the mixture is reacted at 0° C. to 100° C., and
preferably at 25° C. to 60° C., for 0.5 hours to 24 hours, and
preferably 3 hours to 12 hours, whereby compound a71 can
be obtained.

Second Step

From compound a71, compound A-21 can be obtained in
the same manner as in the thirty second to thirty fourth steps
in “1) Synthesis of Compounds A-1 and A-2” described
above.

Third Step

From compound A-21, compound A-22 can be obtained in
the same manner as in the fifteenth step in “1) Synthesis of
Compounds A-1 and A-2” described above.

12) Synthesis of Compounds A-23 and A-24

[Formula 75]
R
O/
RG
4
COR First Step
—_—
H,N R!
NO,
a65
R
o
RS
COR*  Second Step
_—
L3 R!
NO,

a72

R
R o7
R6
COR*
2™ Third Step
—_—
L3 R!
NH,
A-23
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-continued
R
R’ 0

CO,H

Rl
NH,
A-24

wherein R', R*, R, R*, and R® have the same meaning as
described above, and L*? is halogen.
First Step

In a solvent such as acetonitrile, tetrahydrofuran or dim-
ethylformamide, a diazotization reagent such as tert-butyl
nitrite or isopentyl nitrite is added to compound a65, and then
a cupric halide such as cupric chloride, cupric bromide or
cupric iodide is sequentially added, and the mixture is reacted
at 0° C. to 80° C., and preferably at 20° C. to 50° C., for 0.1
hours to 6 hours, and preferably 0.5 hours to 3 hours, whereby
compound a72 can be obtained as a chloride, a bromide or an
iodide, respectively.
Second Step

From compound a72, compound A-23 can be obtained in
the same manner as in the thirty second to thirty fourth steps
in “1) Synthesis of Compounds A-1 and A-2” described
above.
Third Step

From compound A-23, compound A-24 can be obtained in
the same manner as in the fifteenth step in “1) Synthesis of
Compounds A-1 and A-2” described above.
13) Synthesis of Compounds A-25 and A-26

[Formula 76]
O/ ®
RS
COR First Step
—_—
H,N R!
NO,
a65
O/Rzr
RY CO.RY Second Step
NC R!
NO,
a73
R? o~ ®
R6
COR' Third Step
—_—
NC R!
NH,

A-25
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-continued
R
R’ 0
R6
CO,H

NC R!

NH,
A-26

wherein each definition has the same meaning as described
above.
First Step

In a solvent such as acetonitrile, dimethylformamide or
dimethylsulfoxide, a diazotization reagent such as tert-butyl
nitrite or isopentyl nitrite is added to compound a65, and then
a cyanide such as cuprous cyanide, sodium cyanide or potas-
sium cyanide is added, and the mixture is reacted at 0° C. to
100° C., and preferably at 40° C. to 70° C., for 1 hour to 12
hours, and preferably 3 hours to 6 hours, whereby compound
a73 can be obtained.
Second Step

From compound a73, compound A-25 can be obtained in
the same manner as in the thirty second to thirty fourth steps
in “1) Synthesis of Compounds A-1 and A-2” described
above.
Third Step

From compound A-25, compound A-26 can be obtained in
the same manner as in the fifteenth step in “1) Synthesis of
Compounds A-1 and A-2” described above.
14) Synthesis of Compounds A-27 and A-28

[Formula 77]
R
O/
RS
4
COR First Step
—_—
H,N R!
NO,
a65
R
O/
RS
COR* Second Step
—_—
H R!
NO,
a74
R
R3 o~
RS
COR* Third Step
R ——
H R!
NH,
A-27
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-continued
R?
R’ 0

CO,H

NH,
A-28

wherein each definition has the same meaning as described
above.

First Step

In a solvent such as tetrahydrofuran, acetonitrile or dim-
ethylformamide, a diazotization reagent such as tert-butyl
nitrite or isopentyl nitrite is added to compound a65, and the
mixture is reacted at 20° C. to 100° C., and preferably at 50°
C. 1o 70° C., for 0.1 hours to 6 hours, and preferably 1 hour to
3 hours, whereby compound a74 can be obtained as a deami-
nation product.

Second Step

From compound a74, compound A-27 can be obtained in
the same manner as in the thirty second to thirty fourth steps
in “1) Synthesis of Compounds A-1 and A-2” described
above.

Third Step

From compound A-27, compound A-28 can be obtained in
the same manner as in the fifteenth step in “1) Synthesis of
Compounds A-1 and A-2” described above.

15) Synthesis of Compounds A-29 and A-30

[Formula 78]
o~ ®
RS
COR First Step
—_—
H,N R!
NO,
a65
o~ ®
RS
CO,R* Second Step
RY—N—R¥
ClO,S R!
NO,
a75
o~ ®
RS
I|{5j CO,R* Third Step
v N R!
7\
0O NO,
a76
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R?
R o~
R6
RY CO,R* Fourth Step
|
e N\ 1
RY S R
7\
(@]
0 NH,
A-29
R
R o~
R6
I|{5f CO,H
e N\ 1
RY' S R
7\
0 NH,
A-30

wherein R', R*, R*, R*, and R° have the same meaning as
described above, and R and RY" are each independently
substituted or unsubstituted alkyl, a substituted or unsubsti-
tuted aromatic carbocyclic group, a substituted or unsubsti-
tuted nonaromatic carbocyclic group, a substituted or unsub-
stituted aromatic heterocyclic group, or a substituted or
unsubstituted nonaromatic heterocyclic group, wherein RY
and R¥'may be taken together with an adjacent nitrogen atom
to form a substituted or unsubstituted aromatic heterocyclic
group or a substituted or unsubstituted nonaromatic hetero-
cyclic group.
First Step

Compound a65 is suspended in concentrated hydrochloric
acid, and diazotized with sodium nitrite according to a known
method, and then sulfurous acid and an acetic acid solution of
cuprous chloride are added, and the mixture is reacted at —20°
C. 10 20° C., and preferably at -5° C. to 10° C., for 0.1 hours
to 6 hours, and preferably 0.5 hours to 3 hours, whereby
compound a75 can be obtained.

Also, compound a75 can be obtained as well by using
thionyl chloride, instead of sulfurous acid and the acetic acid
solution of cuprous chloride.

Second Step

In a solvent such as dichloromethane, toluene or tetrahy-
drofuran, a base such as triethylamine, N-methylmorpholine
or pyridine is added to compound a75, and then an amine that
is commercially available or synthesized by a known method
is sequentially added, and the mixture is reacted at 0° C. to
100° C., and preferably at 25° C. to 60° C., for 0.5 hours to 24
hours, and preferably 2 hours to 12 hours, whereby com-
pound a76 can be obtained.

Third Step

From compound a76, compound A-29 can be obtained in
the same manner as in the thirty second to thirty fourth steps
in “1) Synthesis of Compounds A-1 and A-2” described
above.

Fourth Step

From compound A-29, compound A-30 can be obtained in
the same manner as in the fifteenth step in “1) Synthesis of
Compounds A-1 and A-2” described above.
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16) Synthesis of Compounds A-31 and A-32

[Formula 79]
R¥
o~
RG
CO,R*  First Step
—_—
R%* —OK,Na
L13 Rl
NO,
a72
R?
o~
RG
COR* Second Step
—_—
RSk
~o R!
NO,
a77
R¥
R3 o~
RG
CO,R* Third Step
RSk
~0 R!
NH,
A-31
R?
R? o~
RG
COH
RSk
~0 R!
NH,
A-32

wherein R', R*,R?,R* RS, and L'? have the same meaning
as described above, and R>% is substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, a substituted or unsubstituted aromatic
carbocyclic group, a substituted or unsubstituted nonaro-
matic carbocyclic group, a substituted or unsubstituted aro-
matic heterocyclic group, or a substituted or unsubstituted
nonaromatic heterocyclic group.

First Step

In DMF, DMA, THF, dioxane, or the like, or a mixed
solvent thereof, R**—OK or R¥*—ONa that is commercially
available or prepared by a known method is added to com-
pound a72, and the mixture is reacted at 20° C. to 200° C., and
preferably at 50° C. to 100° C., for 1 hour to 48 hours, and
preferably 2 hours to 24 hours, whereby compound a77 can
be obtained.

Second Step

From compound a77, compound A-31 can be obtained in
the same manner as in the thirty second to thirty fourth steps
in “1) Synthesis of Compounds A-1 and A-2” described
above.
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Third Step

From compound A-31, compound A-32 can be obtained in
the same manner as in the fifteenth step in “1) Synthesis of
Compounds A-1 and A-2” described above.
17) Synthesis of Compounds A-33 and A-34

[Formula 80]
R
O/
RS
CO,R* First Step
—_—
L3 R!
NO,
a72
>
e
RS
CO,R* Second Step
—_—
RSm
g R!
NO,
a78
R
O/
RS
CO,R? Third Step
—_—
RSm
g R!
VAN
o O NO,
a79
R
R? o~
RS
CO,R* Fourth Step
R
S5m
N 8 R!
VAN
o O NH,
A-33
R
R o7
RS
CO,H
RSm
\S 1
VAN
o 0 NH,
A-34

whereinR',R*,R* R* R® and L' have the same meaning
as described above, and R>™ is a substituted or unsubstituted
aromatic carbocyclic group.
First Step

In a solvent such as dichloromethane, tetrahydrofuran or
dimethylformamide, a base such as potassium carbonate,
sodium carbonate or cesium carbonate is added to compound
a72, and then R®"SH that is commercially available or syn-
thesized by a known method is sequentially added, and the
mixture is reacted at 0° C. to 100° C., and preferably at 25° C.
to 60° C., for 0.1 hours to 12 hours, and preferably 0.5 hours
to 3 hours, whereby compound a78 can be obtained.
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Second Step

In a solvent such as dichloromethane or chloroform,
mCPBA is added to compound a78, and the mixture is reacted
at —20° C. to 50° C., and preferably at 0° C. to 25° C., for 0.1
hours to 3 hours, and preferably 0.5 hours to 2 hours, whereby
compound a79 can be obtained.

Also, compound a79 can be obtained by adding oxone to
compound a78 in a mixed solvent of'a solvent such as acetone
or tetrahydrofuran and water, and reacting the mixture at 0° C.
to 100° C., and preferably at 25° C. to 60° C., for 0.5 hours to
24 hours, and preferably 3 hours to 12 hours.

Third Step

From compound a79, compound A-33 can be obtained in
the same manner as in the thirty second to thirty fourth steps
in “1) Synthesis of Compounds A-1 and A-2” described
above.

Fourth Step

From compound A-33, compound A-34 can be obtained in
the same manner as in the fifteenth step in “1) Synthesis of
Compounds A-1 and A-2” described above.

18) Synthesis of Compounds B-1, B-2, B-3, and B-4 (Amide
Derivatives)

[Formula 81]
R? R?
R6
CO,R* First Step
RS
Ny R!
NH,
A-1/A-3
R? R? R? R?
RS . RS
COR*  Second COH
5 Step 5
Ny R! - By R!
HN R"! HN R7!
0 0
B-1 B-2
Third Stepl
R? R? R? R?
RS RS
COR*  Fourth COH
RS Step RS
Sy R! Sy R!
71 71
R72/N\H/R R72/N\"/R
0 0
B-3 B-4

wherein each definition has the same meaning as described
above. However, in compound A-1, R?is OR?, and R* has the
same meaning as described above.
First Step

In a solvent such as dichloromethane, dichloroethane or
THF, pyridine, triethylamine or N-methylmorpholine is
added to compound A-1 or compound A-3 as a base, and then
an acylating reagent such as an acid chloride or acid anhy-
dride that is commercially available or synthesized by a
known method is sequentially added, and the mixture is
reacted at —20° C. to 50° C., and preferably at 0° C.t0 20° C.,
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for 0.1 hours to 6 hours, and preferably 1 hour to 3 hours,
whereby compound B-1 can be obtained.

Second Step

From compound B-1, compound B-2 can b